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ABSTRACT

There is a growing need for systems to inter-operate in order to facilitate information
sharing and to achieve objectives through joint task executions. The differences in data
representation between the systems greatly complicate the task of achieving interoperability
between them. Young’s Object Oriented Method for Interoperability (OOMI) defines an
architecture and suite of tools to resolve representational differences between systems. The
OOMI architecture and tool suite will reduce the labor-intensity and complexity of the
integration of disparate systems into a cooperative system of systems (federation of systems)
and their subsequent deployment. At the heart of this architecture is the definition of
translations between any two different classes of objects and a run-time component (the
Translator) that will execute such translations.

This thesis describes a prototype framework that implements the OOMI, a prototype
class translation code generator that assists an Interoperability Engineer in the definition of the

translations and a prototype Translator that executes these translations.
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I. INTRODUCTION

A. OBJECTIVE

The Object Oriented Method for Interoperability (OOMI) [Young02] defines an
object-oriented method and a suite of tools to resolve representational differences between
systems. The OOMI method and tool suite will reduce the labor-intensity and complexity of
the integration of disparate systems into a cooperative system of systems (federation of

systems) and their subsequent deployment.

The objective of this thesis is to develop a prototype implementation of the translation
generator module for the OOMI IDE and a prototype translator that will make use of the
translations created by the IDE.

The OOMI and the OOMI IDE will be introduced in detail under section I1.B.

B. THE INTEROPERABILITY PROBLEMS

Few systems operate in a totally isolated environment where they are fully self-
contained, with no requirement to interoperate with other systems. Many systems interoperate

with each other through the exchange of information and the joint execution of tasks.

Legacy systems are often enhanced with capabilities to export their data or to make
their operations available to other systems in order to achieve new objectives or enhance
performance. New systems that consume information from others and produce information
for external consumption are being developed and coming on-line everyday. Similarly, both
legacy and new systems typically have requirements to interoperate with other systems

through the joint execution of tasks in order to achieve their objectives.

Such trends in system integration led to the new concept in information technology:
development of a “System of Systems (So0S)”, also commonly known as a “Federation of
systems”. A system of systems is a composite system made up of independently developed
systems. We should also take note that almost all non-trivial software systems are composed

of smaller subsystems or components. In a way, all systems can be considered as a system of



systems. In order to interoperate, the component systems in the system of systems exchange
information and operations used to model the real-world objects (also known as real-world
entities from the component system’s problem domain). This implies that each component
system needs to understand the models used by other systems to represent the real-world

entities involved in system interoperation. This leads to the O(n’) translations problem.

The O(n’) translations problem occurs when legacy systems are being integrated due
to the potentially different models used by the independently developed systems. This is also
a problem for new systems that are being developed, if they are required to interoperate with

other autonomously developed systems during their lifetimes.
1. The O(nz) Translations Problem

Systems of systems (SoS) are rapidly being developed to meet the stringent demands
of today’s applications. A system of systems may be composed not only of legacy systems,
but also newly developed systems. As new systems are being developed, each will have to

consume data from other systems in diverse formats.

A producer typically exports data to more than one consumer. The consumers may or
may not agree on a common data format with the producer. Similarly, a consumer may need
to accept data from multiple producers; each producer may export its data in a unique format.
As a result, each producer has to export data in multiple formats, while each consumer has to
be able to process data in different formats for each producer it communicates with. Each
system has to translate the incoming or outgoing data as required, resulting in a worse case
scenario of having to have n(n-1) translations in a SoS comprising n systems. That is, a worse
case complexity of O(n’) is experienced in terms of the number of translations for the systems

within a SoS, as shown in Figure I-1.



@—<<translate>>———p»|

——
System A

<<translate>>
<<translate>>

<<translate>>
<<translate>>

\ |

-4 <<translate>>

System C

Figure I-1.  The O(n®) translations problem.

2. Computer-Aid In Managing Common Representations

The most obvious solution to the O(n’) translations problem would be for all systems
that exchange information about real-world entities to agree on a common model for the
shared information. Information can then be exchanged using the common model, with each

system only concerned with the translation between the common model and its own internal

model, as illustrated in Figure I-2.

Common
model
| -
> / ‘\g——\
<<translate>>
<<translate>> <<translate>> <<translate>> translate

System A System B System C System D
Figure [-2.  Multiple systems sharing a common model.

As the component systems evolve and as new systems join the federation, the common

model will evolve. As growth in the complexity of the common representations is inevitable,



a tool to aid in the construction, organization and subsequent maintenance of the set of

common representations is needed.

The OOMI and its set of tools, described in more detail in chapter II, are designed to
address the O(n’) translations problem, to provide an object-oriented method for constructing
a set of common representations and to provide computer-aid in its construction, organization

and subsequent maintenance.



II. BACKGROUND

A. HETEROGENEITY

1. Eight Classes of Heterogeneity

Interoperating systems share information about real world objects, but such
information is typically represented differently. Gio Wiederhold, a pioneer in early
multidatabase efforts, defined seven classes of heterogeneity. Based on Wiederhold’s work,
Young added heterogeneity of structure and renamed heterogeneity of representation to
heterogeneity of denotation, resulting in the following classification of modeling differences

between different systems [Young02]:
1. Heterogeneity of Hardware and Operating Systems
2. Heterogeneity of Organizational Models
3. Heterogeneity of Structure
4. Heterogeneity of Denotation
5. Heterogeneity of Meaning
6. Heterogeneity of Scope
7. Heterogeneity of Level of Abstraction
8. Heterogeneity of Temporal Validity

A more detailed discussion, summarized from [Young02], of the eight classes of
heterogeneity follows:
a. Heterogeneity of Hardware and Operating Systems
Hardware platform and operating system differences can result in differences
in the physical representation of information. For example, in the representation of integers,
differences in word order such as Little Endian versus Big Endian are common between
systems.  Such low-level differences are generally encapsulated from the application

developers through the use of distributed computing frameworks such as the Common Object



Request Broker Architecture (CORBA), Microsoft’s .Net, Distributed Component Object
Model (DCOM) or Java’s Remote Method Invocation (RMI).

b. Heterogeneity of Organizational Models

Heterogeneity of organizational models refers to differences in the conceptual
models used by autonomously developed systems. In the context of interoperability,
heterogeneity of organizational models can refer to differences in analysis and design
principles employed, such as use of an Object-Oriented Analysis and Design (OOAD)
approach versus a structured analysis approach.

c. Heterogeneity of Structure

Variations in the structure of how information is arranged can occur among
systems using the same organizational model. These variations can include differences in
structural composition, possible schema mismatches, and variations due to the presence of
implied information. For example, a customer may be modeled as an object in one system,
but in another system, it may be modeled as a string containing the unique identification of the
customer.

d. Heterogeneity of Denotation

Heterogeneity of denotation includes:

= domain mismatch problems — occur when the same concept is
characterized differently, for example, geographic position can be
measured in longitude/latitude in one system, and be measured in Military

Grid Reference System (MGRS) in another system

= differences in units of measurements — for example, one system may use
the imperial units of measurement, while other systems may be using the
metric system, such differences may occur even within the same system,

between different autonomously developed modules

= differences in precision — for example, one system may use a single
precision floating point representation, while another system may use a

double precision floating point representation



= disparate data types — for example, date may be represented as a record
containing the integer fields year, month and day, or as a character string

like “1 January 1970”

= different field lengths — for example, different field lengths may be

allocated for the name of a person on different systems

= different integrity constraints on the same value — for example, one system
might allow a value for missile effectiveness in the range of one to twenty
nautical miles whereas a different system might allow effective range
values up to thirty nautical miles
e. Heterogeneity of Meaning
The use of synonyms, homonyms and abbreviations contribute to this kind of
difference. For example, synonyms like location and position can both be used to describe
geographic coordinates. The same word can also have different meanings (homonyms), for
instance, the word tank can describe both a tracked combat vehicle and a water container.
The use of abbreviations is a special case of the use of synonyms. Different abbreviations can
represent the same entity, such as the use of POSIT and POS to refer to position.
f Heterogeneity of Scope
Heterogeneity of scope results from differences in the information used to
model a real world entity. Different applications will capture different attributes of a real
world entity, based on their specific needs. For example, a logistics management system
might include attributes fuelCapacity and ammunitionStatus for a main battle tank, whereas a
command and control system would include attributes weaponRange and defensiveArmor in
its tank model.
g Heterogeneity of Level of Abstraction
Different systems use different levels of abstraction when modeling a real
world entity. For example, a division level command and control system models an infantry
platoon as a single entity, while a battalion level command and control system may model a
platoon as a collection of sections or groups.
h. Heterogeneity of Temporal Validity
Modeling differences may result from differences in when the model observes

or records the state of a real-world entity and differences in the length of time a piece of data
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remains valid. For example, a battalion level command and control system may require a
second-by-second update on the positions of all its platoons, a division level command and

control system only needs a minute-by-minute update.
2. Differences in View and Representation

The eight classes of heterogeneity are further categorized by Young as differences in

view and differences in representation.

Differences in view: Different systems capture different characteristics of a real world
object (heterogeneities of scope, level of abstraction and temporal validity [Wie93,Y oung02]).
For example, in Figure II-1, three different views of a surface-to-surface missile system are
provided by the systems modeling that real-world entity. In the first view, systems A and D
capture information about the entity’s #ype, position and time, whereas system B provides a
model of its position, time and range. Finally, system C provides a third view of the surface-

to-surface missile capturing the entity’s #ype, position, time and range.

Differences in representation: In addition, the same characteristics may be
represented differently (heterogeneities of organizational models, structure and denotation
[Wie93, Young02]). For instance, as shown in Figure II-1, a specific location on the globe
may be represented by latitude and longitude (system A position) on one system, or be

represented by the military grid reference system (system B location) on another.
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Figure II-1.  Differing Real-World Views of the same object [from Young01].

B. OBJECT-ORIENTED METHOD FOR INTEROPERABILITY
(OOMI)

1. Introduction

The Object-Oriented Method for Interoperability (OOMI) [Young02] proposed by
Young is a methodology that addresses the O(n’) translations problem in interoperability and
is a systematic method in which information shared between interoperating systems can be

modeled in a standard, object-oriented manner.
The OOMI consists of three major components as shown in Figure 11-2:

* The Federation Interoperability Object Model (FIOM) — the standard model

shared between systems in a federation.

= The OOMI Integrated Development Environment (OOMI IDE) — a graphical

user-interface based development environment used to maintain the FIOM.



* The OOMI Translator — the run-time component that will resolve the

differences in information models of component systems in a federation.

OOMI IDE OOMI Translator
creates-maintains uses
I
I
FIOM
FE 1 FEV

FEV san | FEV

FEN FEV

FEV FEV

Figure [I-2.  Major components of OOMI.

2. The FIOM

The OOMI proposes that inter-operating component systems be organized into a
federation with a common Federation Interoperability Object Model (FIOM) containing
information on the Real-World Entities (RWEs) shared among federation components. The
FIOM (Figure II-3) is composed of Federation Entities (FEs), each representing a real world
entity. The FE comprises a hierarchical tree of Federation Entity Views (FEVs) forming an
inheritance hierarchy of FEVs within the FE. Each FEV represents the view that a component

system or group of component systems has of the RWE.
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FIOM
FE 1 -y
FEV | s |FEV
FEN FEE/
FEV [ . [FeEV

Figure [I-3.  The FIOM.

Each FEV contains exactly one Federation Class Representation (FCR) which
represents the standard representation of the view. The FCR serves as the intermediate
representation for translation between the source and destination systems. An FEV also
contains one or more Component Class Representations (CCRs). The CCR is a direct
mapping of a component system’s unique representation of the RWE. Translations between

the FCR and CCR are defined within the FIOM. Figure I1-4 depicts an FEV’s components.

FEV

FCR <<translate>> CCR1 Component system 1

<<translate>>

CCRM

BNt

I

AR

Component system M

Figure [I-4. FEV, FCR, CCR and Component Systems.
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Conceptually, a FCR or CCR contains a set of properties (attributes and operations)
that represents the state and behavior of the RWE, as depicted in Figure II-5.

<<CCR>>

CCR_attribute1
CCR_attribute2

CCR_operation1
CCR_operation2

<< >>
pprrr— translate

FCR_attribute1
FCR_attribute2

FCR_operation1

FCR_operation2 \ <<CCR>>

CCR_attribute1
<<translate>> |ccR attribute2

\ CCR_operation1

CCR_operation2

Figure II-5.  Conceptual views of FCR and CCR.

Since an FEV is represented by exactly one FCR, an FEV can be visualized as a class

with a set of attributes and operations, as illustrated in Figure I1-6.

<<FEV>>

attribute1
attribute2

operation1
operation2

Figure II-6 A simplified view of an FEV.

Using the FCRs as the standard representation for RWEs, each component system only
has to provide the logic to translate between its unique representation of the RWE and that of

the corresponding FEV.
One important property that must be maintained within an FE is the following:

For any federation entity, E, and X, Y, where X and Y are different views
(FEV) of E; p(X) and p(Y) are the set of properties of X and Y respectively. If there
exists an attribute named a, such that a [J p(X) Ua O p(Y), then o must have the
same real world meaning within the context of E in both X and Y, and the value of a

can be directly copied between o of X and a of Y.

This property is exploited in the OOMI translator to automatically determine candidate

destination FCRs for a source FCR.
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As shown in Figure II-7, the number of unique translations required within a
federation comprising n systems using the OOMI is 2n or O(n), instead of O(n’), as in the case

without a FIOM.

FCR CCR L@ <<translate>>———m] CCR
<<tfaj18|ate>> <<tr?slate>> «"a;@wsate» <<translate>> <<translate>> <<translate>> <<translate>>
CCR CCR CCR CCR CCR ¢ <<translate>>——»| CCR
With FIOM

) . Component Systems only, no FIOM
4 nodes and 8 possible translations 4 nodes and 12 possible translations

Figure II-7.  Translations required with and without FIOM.

The FIOM also provides benefits in terms of the visibility and understandability of the
shared information and a foundation for easy extension as new systems are added to an

existing federation [YoungO1].
3. The OOMI IDE

The OOMI IDE is a graphical user interface (GUI) based tool that is used by the
Interoperability Engineer (IE) to construct and maintain FIOMs. The main functions of the

OOMI IDE allows the IE to perform the following:
* Maintain multiple FIOMs

= Specify different views of a real-world entity resulting from the different

perspectives each component system has of that entity

* Construct and maintain an inheritance hierarchy relating the different views of a

real-world entity

» Define standard federation representations of the real-world entity views identified
and establish the relationship between the standard view representation (FEV and

its defining FCR) and the various component system view representations (CCR)
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» Define the transformations (also known as translations) required to translate

between component system and standard representations of a view
4. The OOMI Translator

The OOMI Translator uses the FIOM, which the IE constructed using the OOMI IDE,
to reconcile differences in real-world entity view and representation among component
systems of a federation at run-time. The design and implementation of the prototype

translator is presented in more detail in chapter V.

C. OTHER METHODS FOR INTEROPERABILITY

Interoperability between systems takes two basic forms:
1. Exchange of information
2. Remote procedure/method/service invocations

In this section, we will briefly look at the tools currently available to achieve

interoperability.
1. Distributed Computing Frameworks

Distributed computing frameworks encapsulate the ugly details of lower level
networking application programming interfaces (API) like the popular Berkeley Sockets
(BSD) API. Currently, there are two basic types of distributed computing framework: non-
object based and object based.

The Remote Procedure Call (RPC) protocol is a non-object-based framework. The
RPC protocol provides encapsulation over the differences in representation of primitive data
types (byte-order, number of bits, etc.) due to the underlying hardware, operating systems and

programming languages.

Object-based frameworks provide a higher level of abstraction than RPC by
introducing the concept of remote objects and remote invocations of these objects’ methods.
These frameworks extend the object-oriented programming paradigm over the network,

although in general, inheritance is not support in the object-based frameworks. Most
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implementations of these frameworks also feature a Broker architecture for service discovery,
location transparency and load balancing. Examples of such frameworks are the Common
Object Request Broker Architecture (CORBA), Microsoft’s .Net, Distributed Component
Object Model (DCOM) or Java Remote Method Invocation (RMI).

Distributed computing frameworks do not address the O(n’) translations problem, as
they do not define a methodology for systematically developing a common representation for
information between interoperating systems. But they are useful in serving as the underlying

vehicle for network communications.
2. BizTalk

BizTalk is a Microsoft initiative to address document interchange between businesses.
It is a specification for business-to-business exchanges using XML-based SOAP 1.1
messages. BizTalk is an “open” standard, supported by Boeing, Compaq, SAP, United Parcel

Service (UPS) and other companies.
BizTalk comprises three major components:
» BizTalk Framework Independent Document Specification
= BizTalk.org
» BizTalk Framework Compliant (BFC) Server

Conceptually, the BizTalk framework is similar to the OOMI in the sense that a
standard set of XML document schemas will be defined and published for use. The BizTalk
Web site will house schemas (or "contracts") that developers using XML and BizTalk have
proven effective in specific, vertical implementations with specific software packages. To be
posted publicly, the schemas must pass an automated standard conformance script (promised
to be freely viewable). These schemas dictate "what I send you, what you send me back, what
you promise, what you respond," and even what specific documents are sent back and forth

[Hadfield].

The BizTalk framework requires that the participating systems conform to the
published standard schemas. It does not provide tools to resolve the representational

differences between the standard schemas and legacy systems’ native data format. Such tools
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are to be provided by third party vendors, for example, the Microsoft BizTalk Server 2002.
These third party tools allows a 2-step transformation process that resolves the O(n’)
translations problem. But these tools do not provide models similar to the OOMI’s FIOM to

capture differences in views of real world entities in a way that allows easy extension.
3. Generic Interoperability Framework (GINF)

“The goal of the Generic Interoperability Framework (GINF) is to facilitate
interoperability between heterogeneous systems. GINF is a set of principles,
which describe an application-neutral way of interaction between software
components. The key principles include:

-- Generic representation: protocol information, languages, data and
interface descriptions are represented in a uniform manner using
directed-labeled graphs.

-- The ability to dynamically fetch a machine-readable description for
every piece of information exchanged between components.”

(from [Melnik+])

The Generic Interoperability Framework (GINF) proposes that messages exchanged
between systems be based on the Resource Description Framework (RDF) models. These
models are directed labeled graphs where an edge of the graph represents a predicate that
holds between a subject node and an object node. Nodes can be either a resource node or a
literal node. Resources are entities that can be specified using a Uniform Resource Identifier
(URI). String or binary data are described using literals. On receiving a message (a graph),
the system can look up schema information that describes unknown elements used in the

graph using the URIs specified. [Melnik+99]

The key here is that a component system is able to dynamically discover the meanings
of the elements in the document received using their associated URIs. It does not address the
O(n’) translations problem, since, for a system to talk to N other systems, it will still have to
accept their documents, each possibly represented in N ways, and be able to translate such
documents into a form suitable for its own processing. However, such translation is
simplified due to the semi-parsed format of the directed labeled graph model of the RDF

specification.
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D. OVERVIEW OF XML AND JAVA-XML DATA-BINDING

The initial prototype of the OOMI toolset is implemented in Java. The prototype
requires all component systems to export or import their information model as well-formed
XML documents. These XML documents are transformed into Java objects using Java-XML

Data-Binding.
1. XML

The Extensible Markup Language (XML), which is a meta-markup language that
became a World Wide Web Consortium (W3C) recommendation in January of 1999, is the
language of choice for structured documents and data on the Internet. It is platform-
independent, non-proprietary, customizable, self-describing and human readable (human
readable, as opposed to proprietary binary formats). These properties make it desirable for
data representation in almost any system. However, it should also be noted that XML might
not be suitable in environments where processing power, memory or bandwidth is limited, as

in embedded systems or low-end mobile devices.
2. JAVA-XML DATA-BINDING

Java-XML Data-Binding is the process in which an XML document is converted to its
equivalent representation, as a Java object, and vice versa. The Java™ Architecture for XML
Binding (JAXB) Working Draft Specification [Sun01] defines XML data-binding as a facility
containing two components: A schema compiler and a marshaling framework. As shown in
Figure II-8, the schema compiler reads an XML schema to derive a set of Java classes
representing the structure of the XML documents that conform to the XML schema. During
runtime, the marshaling framework unmarshal an input XML document into instances of the
derived classes. The member variables of these derived classes provide access to the content

of the input XML document’s elements.

17



Schema » Classes

compile
U
0 o
=
5] @
— 0
— &
0 @
W O
unmarshal a
> -
Document Objects
) marshal

Figure [I-8. XML and Java Relationships (from [SunO1]).

Java-XML Data-Binding makes XML easy to use by compiling an XML schema into
one or more Java technology classes. The marshaling framework and the derived classes
handle all the details of XML parsing and formatting. Similarly, the generated classes ensure

that the constraints expressed in the schema are enforced in the resulting methods and Java

technology language data types.
E. SUMMARY

This chapter provided an introduction to the OOMI, which is a methodology for
resolving modeling differences between systems, and the OOMI toolset providing computer
aid to the process. The next chapter will discuss the requirements of the OOMI IDE
Translation Generator and the OOMI Translator. The FIOM framework, which is the
foundation of the OOMI IDE and the OOMI Translator, is also presented.
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III. RESOLVING MODELING DIFFERENCES AMONG
SYSTEMS USING OOMI

A. INTRODUCTION

For the OOMI IDE Translation Generator and OOMI Translator prototype, Java is the
implementation language while XML is used as the on-the-wire format for information
exchange between the OOMI Translator and the component systems. Each component system
is expected to have its own XML schemas that describe the information and operations it
exports or imports. XML documents conforming to these schemas will be transferred
between the OOMI Translator and the component systems to accomplish information
exchange and joint task execution. The OOMI Translator is responsible for invoking the
translations to perform the appropriate transformations required for each component system

using the information.

Figure III-1 illustrates how an XML document exported from Component System A is
translated to the various formats required by Component Systems 1 to N by the OOMI-
Translator. The XML documents being transmitted represent the different views of the same

real world entity that is used by the component systems.
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Figure III-1. OOMI operation overview.

Internally, the OOMI Translator converts, or unmarshals, the XML documents it
receives into their equivalent Java objects (instances of CCR), through XML data-binding.
The CCR instances (source CCR instances) are then translated to their corresponding standard
FCR representation (also Java objects). For each destination system, the translator object,
instantiated by the OOMI Translator, will resolve differences in view between source and
destination systems, converting the source FCR instance for the destination system into a
destination FCR instance. This destination FCR instance is then translated into a
corresponding CCR instance for the destination system. The logic behind the translations
between an FCR instance and a CCR instance is defined by the interoperability engineer
through the OOMI IDE’s Translation Generator module. Finally, the destination CCR
instance is converted, or unmarshalled, into the XML document expected by the destination
system. This process is further elaborated in section V.C. A detailed description of the
Translation Generator is presented in Chapter IV, while the details of the OOMI Translator
can be found in Chapter V.
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XML had been chosen for the prototype implementation of the OOMI due to the

following:

I. XML is the most widely adopted standard for information exchange on the

Internet.

2. Due to the above, there is availability of a large number of tools and software

libraries (both commercial-off-the-shelf and open-source) in support of XML and

its related technologies. They are also available on most operating systems.

3. DoD will be standardizing on XML for information exchange between DoD

systems [CYO1].

4. Tt is reasonable to assume that most systems, if not all, that export data to other

systems and/or import data from other systems will prefer XML, due to all of the

above reasons.

The Java language is chosen as the language to implement the translations between

XML documents rather than using XSLT (Extensible Style Language Transformation) due to

the following benefits Java has over XSLT:

1.

2.

Strongly typed
Better readability
Better scalability
Ease of maintenance

Full capabilities of a general purpose programming language: database access,

network, access to distributed components, etc

Extensible to non-XML based object transfer, XSLT can only be applied to
XML documents

The last benefit is perhaps the most important, as the OOMI is not dependent on XML

to achieve its objectives, it can be applied to any information exchange format equally well.

One of the main design considerations in the development of this prototype is to ensure that

extending it to work on non-XML documents can be easily achieved, simply by using a

marshalling framework that marshals between raw binary data and Java objects. A good
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example would be the object serialization mechanism provided by the Java run-time

environment.

Two major components of the OOMI are presented in chapters IV and V, namely, the
the Translation Generator (a module incorporated into the OOMI IDE) and OOMI Translator
(a run-time component). But first, the requirements of the Translation Generator and the
OOMI Translator are discussed in sections III.B and III.C. The underlying framework (FIOM
Framework) implemented in this thesis that both the OOMI IDE and OOMI translator use as

the underlying representation of the FIOM is discussed in section II1.D.

B. TRANSLATION GENERATOR REQUIREMENTS

The primary objective of the translation generator is to provide maximum assistance to
the interoperability engineer.  The generator should therefore meet the following

requirements:

RG-1: The generator should aim to minimize the common human errors that may occur in the
definition of the translation logic.
RG-2: Code Reuse

= The environment should allow the user to add code to perform a specific attribute
translation into a central repository, so that the code can be reused in the future for
other FCR-CCR translations.

= The environment should allow the modification of code in the code repository to
correct errors and allow for requirement changes.

* A major concern in code reuse is whether to reuse through inheritance or through
duplication (that is, copying the source code into the new translation) of code
fragments.

= A major advantage of inheritance is that improvements to the base code are
immediately reflected in all the translations that inherit the base code. On the other
hand, this is also a disadvantage when maintaining a larger inheritance base.
When the base code is changed, there is a need to perform regression testing on all

affected descendents, which may be very costly or even infeasible. Also, changes
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to base code may not need to be propagated to all translations that use it. Using
inheritance means that the translations are tightly coupled to the central repository.
Duplication of code has the disadvantage that changes to the base code cannot be
easily propagated to the translations that use the code, if propagation is desired.
But there is an advantage that changes to the base code is isolated and the user can
specify only those translations that need updating and test only the affected
translations, rather than having to re-test all translations that use the base code
affected. That is, there will be less coupling between translations and the central

code repository.

RG-3: Custom code

The user should have freedom in inserting custom code like Java import
statements, additional methods for the translation other than the standard attribute
translation methods and additional member variables. = Additional member
variables are crucial to store temporary computation results that may be required in
different stages of translation, providing a more efficient translation process.

Custom code is required to support situations where the translation is not a simple
functional transformation, such as situations requiring access to third party lookup

tables (for example, database tables), invocation of other remote objects, etc.

RG-4: Many-to-one attribute translation

It is possible for the target attribute to be derived from the values of more than one
source attribute. In this case, if the target attribute is a mandatory attribute, all
source attributes contributing to its derivation are also mandatory in this

translation.

RG-5: Preservation of precision in numerical data types

When translating a numerical attribute to another numerical attribute, care should
be taken to ensure there is no loss of precision, this is especially a concern for
floating point decimal types. It is proposed that the Java type BigDecimal be used

whenever possible, unless there is an overriding concern for performance.

RG-6: Attributes of the target class should not be dependent on each other during the

translation.
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= That is, in the translation of class A with attributes Al, ..., An, from class B, none
of Ai should rely on any value Aj (j # 1) . This requirement simplifies the
generator’s design, since there is no necessity to specify the order in which each
target attribute should be translated.
RG-7: The translation generated should be independent of the on-the-wire transmission

format, in this case, XML.

The translation generator being implemented for this thesis is a prototype, therefore, it

does not fully implement the requirements listed above.

Requirements RG-2 and RG-3 are not addressed in this prototype. It was felt that
these two requirements can be adequately addressed with the integration of the OOMI IDE
with a commercial Java IDE that will provide management of code libraries and syntax

assistance (for example, JBuilder’s Codelnsight).

Requirement RG-5 is not implemented, since it is actually a constraint to be placed on

the XML data-binding tool.

C. OOMI TRANSLATOR REQUIREMENTS

The main function of the OOMI Translator is to resolve differences in views and
representations between a federation’s component systems during runtime. The requirements
of the OOMI Translator are laid out in this section:

RT-1: Resolve differences in views and representations for the information sent from one
system (source system) to another system (destination system).

RT-1.1:  The following input to the OOMI Translator are required:

RT-1.1.1: The FIOM for the federation.
RT-1.1.2: An instance of the information of a real-world entity, formatted in the
unique representation of the source system in the federation.

RT-1.1.2.1: The information shall be contained in an XML document
(source XML document) conforming to the XML schema of the CCR
within the FIOM associated with the source system.

RT-1.1.2.2:  The uniform resource identifier (URI) identifying the XML

schema of the root element of the source XML document is required if
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the URI cannot be determined from the source XML document. If the
URI can be determined from the source XML document, then the URI
shall be optional.

RT-1.1.3: The name of the destination system in the federation that will be
receiving the information.

RT-1.2:  The following output from the OOMI Translator shall be provided:

RT-1.2.1: An instance of the information of the real-world entity, translated from
the source system’s unique representation and formatted in the unique
representation of the destination system.

RT-1.2.1.1: The information shall be contained in an XML document
conforming to the XML schema of the CCR within the FIOM
associated with the destination system.

RT-1.3:  Modeling differences between source and destination systems shall be
automatically resolved upon receiving an XML document from the source
system.

RT-2: Communications.

RT-2.1: Manage connection with the source system to receive the information sent
from the source system.

RT-2.1.1: During communication with the source system, if the URI cannot be
determined from the source XML document, then the uniform resource
identifier (URI) identifying the XML schema of the root element of the
source XML document is required from the source system. If the URI can
be determined from the source XML document, then the source system
does not necessarily have to send the URI.

RT-2.2:  Manage connection with the destination system to send the translated

information to the destination system.

The OOMI Translator prototype implemented in this thesis does not address

requirement R7-2.
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D. THE FIOM FRAMEWORK

The FIOM Framework, defined in the package mil.navy.nps.cs.oomi.fiom, provides the
functionalities required for implementing the OOMI IDE and OOMI Translator. The set of
Java interfaces in this framework defines the objects modeling the FIOM. The set of Java
classes defined in the mil.navy.nps.cs.oomi.impl package implements these interfaces and

provides persistent storage to an XML file.

1. FIOM Framework Requirements

The requirements of the FIOM Framework are as follows:

RF-1: Provide a Java object model implementing the FIOM.

RF-2: Provide application programming interfaces (APIs) to manage a collection of
FIOMs.

RF-3: Provide APIs to store the collection of FIOMs to persistent storage and to

restore the collection from persistent storage.
2. FIOM Framework Constraints

The following constraints were imposed on the FIOM Framework:

CF-1: Uniqueness of names within a FIOM.
CF-1.1:  Within a FIOM, each component system is identified by a name.
CF-1.2:  Within a FIOM, each FE is uniquely identified by a name.
CF-1.3: ldentifiers of a CCR.

CF-1.3.1: Within a FIOM, each CCR is uniquely identified by the pair of
values comprising the name of its component system and the name of

the CCR.

CF-1.3.2: Within a FIOM, each CCR is uniquely identified by the pair of
values comprising the name of its component system and the uniform
resource identifier (URI) of the XML schema that this CCR

corresponds to.
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CF-2: Uniqueness of names within an FE.
CF-2.1:  Within an FE, each FEV is uniquely identified by a name.

CF-3: Each FEV is exactly represented by one and only one FCR.

3. The FIOM Framework Components

Within the constraints described in section II1.D.2, the FIOM Framework was
developed to satisfy the requiremenrts for the OOMI IDE and the OOMI Translator, outlined
in sections III.B and III.C, respectively. Figure III-2 provides an overview of the FIOM

Framework.

The FIOM Framework consists of components from the mil.navy.nps.cs.oomi,
mil.navy.nps.cs.oomi.impl and mil.navy.nps.cs.oomi.fiom packages. The
mil.navy.nps.cs.oomi and mil.navy.nps.cs.oomi.flom packages were implemented using pure
interfaces so that future improvements to the underlying implementation of the OOMI IDE
and OOMI Translator can performed easily by replacing only the classes that implement these
interfaces. In this implementation, the classes that implement these interfaces are coded in the
mil.navy.nps.cs.oomi.impl package. The complete source code listing of the FIOM

Framework is included in Appendix A.

The FIOM Framework was designed to encapsulate the underlying details of persistent
storage. Developers requiring access to the FIOMs in the OOMI database do not need to deal
with the details of access to persistent storage. The classes used to implement the persistent
storage of a collection of FIOMs in the form of an XML file are also contained in the

mil.navy.nps.cs.oomi.impl package.
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mil.navy.nps.cs.oomi

<<interface>>
OOMIDatabase

«creates,contains»

mil.navy.nps.cs.oomi.fiom
0.n | fiom
<<interface>>
FIOM fiom
«Uses» 0..n
<<interface>> parent
FE
«Uses»
0..n
fe
0..n
«Uses» <<interface>> parent
0..n
fev
0..n
<<interface>> <<interface>>
CCR
0..n
fer
L
<<interface>> <<interface>>
CCRSchema e FCRSchema
0..n
FCRToCCRAttributeMapping
<<interface>>
AttributeMapping "
<<interface>> F<C<||2ns‘ernfr|ac:t>i>
CCRSemantics emantics
" <<interface>>
<<interface>>
CCRSyntax FCRSyntax
0..n 1
fromAttributes toAttribute
<<interface>>
Attribute

Figure III-2. mil.navy.nps.cs.oomi and mil.navy.nps.cs.oomi.fiom packages.

The OOMIDatabase interface in the package mil.navy.nps.cs.oomi is to be used by the
OOMI IDE to handle a collection of FIOMs. It is also meant to be used by the OOMI

Translator to load a specific FIOM from persistent storage, for use by the Translator object.
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Finally, the components that define the FIOM and methods to manipulate those
components are contained in the package mil.navy.nps.cs.oomi.fiom. The first component,

the FIOM interface is to be used by Translator object to perform translations.

The FCR interface provides the meta information of the FCR, composed of
FCRSchema, FCRSemantics and FCRSyntax. FCRSemantics and FCRSyntax are currently
not required and thus not implemented. They are meant to be used by the OOMI IDE
correlator module. FCRSchema interface contains the complete information on the attributes
of the FCR and the name of the Java class (descendent of FCRInstance) which when
instantiated, will hold the values of the FCR’s attributes.

The CCR interface provides the meta information of the CCR, composed of
CCRSchema, CCRSemantics and CCRSyntax. CCRSemantics and CCRSyntax are currently
not required and thus not implemented. They are meant to be used by the OOMI IDE
correlator module. CCRSchema interface contains the complete information on the attributes
of the CCR and the name of the Java class (descendent of CCRInstance) which when
instantiated, will hold the values of the CCR’s attributes. As shown in Figure II1-3, the Castor
data-binding tool is used in the OOMI IDE to generate an object representation of the
component system’s XML schema. The generated class shall be a descendent of
CCRInstance. A CCR is uniquely defined by the SystemName and CCRName pair and also
uniquely identified by the SystemName and XMLNameSpaceURI pair within the FIOM. The
CCR interface also provides access to information on whether an attribute of its FCR is
mandatory, based on the FCRtoCCR attribute mappings contained in the object implementing

this interface.

CCRInstance

+marshal(java.io.OutputStream outStream)
+<<static>> unmarshal(java.lang.Class theClass, java.io.InputStream inStream): CCRInstanf

|

. Generated_Class_X
@ «4—<<reads>>—— | Castor Compiler %<<Generates>>* enerafec - ass

Attribute1
XML Schema X Attribute2

[v]

Figure I1I-3. Data-Binding with Castor.
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The Attribute interface component describes the attribute of either an FCR or CCR,
and contains information like the name, data type and the minimum and maximum number of

elements allowed if the attribute is an array.

Finally, the At#tributeMapping interface describes the mapping from an array of
attributes to a specific attribute. It is used to hold the definition of attribute mappings between

an FCR and CCR.

E. SUMMARY

The requirements of the Translation Generator and the OOMI Translator form the
basis for the development of the prototypes. The FIOM Framework defines the object model

implementing the FIOM and APIs for manipulating and managing persistence of the model.

The Translation Generator and the OOMI Translator prototypes developed for this

thesis are discussed in detail in chapters IV and V, respectively.
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IV. TRANSLATION GENERATOR

A. INTRODUCTION

A Federation Interoperability Object Model (FIOM) is created for a system federation
to capture the information and operations shared between different systems. The OOMI
translator performs the conversion between models of the real-world entities whose
information and operations are shared among systems using translations contained in the
FIOM. An automatic translation generator is provided as part of the OOMI IDE to provide
computer-aided assistance to the Interoperability Engineer (IE) in defining the translations

required.

FIOM translations are used to resolve representational differences among the attributes
and operation signatures used to define a component model of a real-world entity. The
process of defining the transformations between attribute and operation signatures is
potentially error-prone, therefore the OOMI IDE should aim to automate the processes of
translation creation in order to minimize chances of human error wherever possible. The
translation generation algorithm discussed in this chapter provides such automation to

translation construction.

For the OOMI IDE prototype, the CCRs and FCRs are represented internally as Java
classes (CCRInstance class and FCRInstance class, respectively) produced through a data-
binding process, using the CASTOR data-binding tool. The translation generator will
therefore work directly with Java classes and utilize the Java reflection API to work on

compiled Java classes.

B. DEFINING ATTRIBUTE TRANSLATIONS

This section will describe the process of how the (IE) uses the OOMI IDE translation

generator module to create the framework for a translation definition. This translation
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“skeleton” will be completed by the IE using both newly created and previously saved

transformations. A simple graphical user interface was developed for the generator.

As discussed in section 11.B.2, the OOMI uses an intermediate representation during
the translation process in order to solve the O(n’) translations problem. The process thus
requires definition of two translations for each source-destination system pair. The first
translation is used to convert between the source system Component Class Representation
(CCR) and the intermediate Federation Class Representation (FCR). The second translation is
used to convert from the intermediate FCR to the destination CCR. Thus the translation

generation module is used to create translations between FCRs and CCRs.

Figure IV-1 shows the user interface used by the translation generation module to
create such FCR-CCR translations. As seen in the figure, section A displays an FCR and its
attributes, while section B shows a CCR with its attributes. Composite FCR or CCR

components are displayed through expansion of the FCR or CCR tree structure.

=] Generator Demo =] E3
_Adtestclasses FCR.Entity_1.77 Entity 1_Vie = _ 4 testelasses CCOR.SystemA_1_View _1_A SystermAlViewTA  test
------ # name : java.lang.String _| FET : testelasses CCR.SystemA_1_View_1_AFPST

_| time : testclasses FCR Entity_1.27_ L] —# wo ¢ string1Part2 : java.lang String

------ L =tring 1 java.lang. String o gtriing1 Part! © java.lang String

Lo integer_1 :int A L nameOfChject : java.lang.String B

1] | i 1] | ,

testclasses FCR.Entity_1 .22 Entity_1_View_1_A |testclasses.CCR.SystemAJ_View_1_A.SvstemAWie...| ¥ |

C

testclasses.CCR.SvstemAJ_\-fiew_1_A.S\,fstemAWie...| testclasses FCR.Entity_1.77 Entity 1 View 1_A | X |

D

Generate Skeletan

Figure IV-1. The Translation Generator module.
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To define a mapping between the FCR attributes name and string 1 and the CCR
attribute nameOfObject, the IE selects these attributes as shown and hits the “—=>” button,

creating a mapping from “name,string 1" to “nameOfObject”; the FCR to CCR mapping is
displayed in section C:

H Generator Demo [ _ (O] ]

Jtestclasses FCR EI"ltI'[‘y'_'I ZZ _Entity_1_Wig o _Ytestelasses CCR . SystemA_1_Miew 1_A SystermnAtview1A : test
: 3 i +-_ | PET testclasses.CCR. SystemA 1 View 1_APST

4@ string1Part2 | java.lang. String

] @ string1Partl :java.lang.String
. 3 integer_1 :int B W nameCfobject : java.lang. String

1 | | » l 1 | I »
Entity_1.ZZ Entity_1_View 1_A Mvste mA_ 1 Wiew 1A SysternAlie.. x
name, string_1 nameOfdhject My

C

testelasses COR SBystermA_1_ View 1A SystemAlVie | testclasses FCR Entity_1 77 Entity_1_View_1_A

D

Generate Skeleton

Figure IV-2. Defining FCRInstance to CCRInstance attribute mapping.
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To define the reverse mapping, the IE uses the “&” button, and the CCR to FCR

mapping is displayed in section D:

=1 Generator Demo =l E3

_dtestclasses FOR.Entity 1 .27 Enfity 1{Vie - : testclasses CCR . Systema_1_Wiew_1_A SystemaAlView1A : test
: # | PST:testclasses.COR SystemnA_1_Wiew 1_APST

& string1Part? | java.lang.String

# string1Part! © java.lang String
1] | 2 a | 3

N 1 me ik ject: java.lang. String
testelasses FCR.Entity_1 77 Entity_1_View 1_A testelasses CCR Systemd 1 Wiew 1_A SystermAdVie X

_} time :testclasses FCR.Entity_1.22 L
R W =tring 1 :java.lang.String

name string_1 nameOfidhbject

testolasses UTH. SysternA_1_View_1_A SystemATViE - testclasses FCR.Entity_1.Z7_Entity_1_View_1_A | X |
(rﬁameOfObject name s

nameOfobject string_1_~

D

Generate Skeleton

Figure IV-3. Defining CCRInstance to FCRInstance attribute mapping.

Finally, the IE clicks the “Generate Skeleton” button to generate the translation code
skeleton. The OOMI IDE then provides the capability to modify the translation code skeleton

to add functional or other transformations as necessary to resolve representational differences.

34



C. TRANSLATION GENERATION PROCESS

The OOMI IDE creates a GeneratorUI Plugin object which implements the user
interface shown in Figure IV-1. The translation generation process begins with the definition
of attribute translations, described in section IV.B, and is completed when the IE clicks on the
“Generate Skeleton” button. The button click invokes the generateSkeleton(...) method of
GeneratorUI Plugin object, plugin, to generate the code skeleton. This process is illustrated

in Figure [V-4.

GeneratorUl
[ makePlugin(cc!
| ug\( " )“>,—-<<creales>>> GeneratorUIPIugln —
<<Class>>
TranslatlonFactory
*'—l—generaieSkelgton()4>
‘—newFlomTranslatlonFlle( )F<<creates>>> JavaFflleDef
\

|
~T
|
|
|

classDef:
[——<<creates>> TranslatlonCIassDeflnltlon

T

e classDef = getPubIlcCIass()‘h
-

\
o ‘
| Lm = newFcrToCerMethod(.. )>‘ \ |
| {Repeat foreach | ‘ | |
i // AttributeMapping -—— addMethod(m) ! —»‘
! / in ferToCer} | |
‘ Vi ; addFCRToCCRAttributeMapping(...) ! >
/ |
| / | ! ‘ ‘
/ ! ‘

| Tr

I
t I
I | |
| ! |
; i creat ‘
I

I

V\‘\generate(fleDef)\t\iﬁ»‘

|

|

|

|

|

| |

| |

| |

| |

| 1

| 4

| |

\ \ ‘

\ \ !

\ \ |

! |

| | | | ‘
\ \ . | | ! ‘ ‘
! ! {Repeat foreach F—m = newCcrToFcrMethod(...) | | |
'l static methods } AttributeMapping  F—— | addMethod(m) | |
} | in cerToFer} ;\‘\addCCRTOFCRAmibL‘lteMapping(___)\i\»}
| | ‘
| | |
| | |
| | i
| | |
| |

I I |

| |

| |

| |

| |

| |

| |

| |

| |

I

Figure IV-4. Sequence diagram for the translation generation process.

As shown in Figure IV-4, the generateSkeleton(...) method performs the following:

1. Create a JavaFileDefinition object, fileDef, by invoking the static method
newFiomTranslationFile() of TranslationFactory class. The object, fileDef,
defines the content of the Java source file that contains the code skeleton to be

generated.

35



. Invokes  getPublicClass()  method of fileDef to  retrieve  the
TranslationClassDefinition  instance,  classDef,  from  fileDef. = The
TranslationClassDefinition instance defines the methods of the Java class

implementing the translation.

. For each AttributeMapping in the TranslationMap, plugin.fcrToCcr,

add this attribute mapping to the CCR, by calling
addFCRToCCRAttributeMapping(...) of the CCR,

call TranslationFactory.newFcrToCcrMethod(...) to create an
AttributeTranslationMethod object, and add this object to classDef, by invoking
classDef.addMethod(...)

. For each AttributeMapping, attr, in the TranslationMap, ccrToFcr,

call TranslationFactory.newCcrToFcrMethod(...) to create a
AttributeTranslationMethod object, and add this object to classDef, by invoking
classDef.addMethod(...)

Generate the source code for the abstract methods toFCR and toCCR, defined in

AbstractTranslation

Create a new TranslationGenerator object and invoke its generate(...) method to

generate the source code for the skeleton.
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D.

TRANSLATION GENERATOR IMPLEMENTATION

The classes used to implement the Translation Generation process discussed in section

IV.C are shown in Figure IV-5. A brief description of each of these component classes

follows the figure. The complete source code listing of the Translation Generator is included

in Appendix B.

«Uses»

_methods

B MethodDefinition

_params
0..n

0..n

MethodParameter

\L_fchoCchapping

_ccrToFcrMapping
4{ TranslationAttributeMapping H

_mappingList

«Us

TranslationGenerator

0..n

_targetAttr | 1..
1.n
‘ Attribute TranslationMethod ‘ >i TranslationAttribute
_sourceAttributes
_children | 0..n 0..1 | _parent
«Creates» «Creates»
es»
L TranslationMapTableModel
TranslationFactory - T ferToCerModel ccrToFcrModel
TranslationMa
«Creates» P
_ccrToFer | _ferToCer
\/ «Creates»
‘ TranslationClassDefinition
GeneratorUl.Plugin }
_publicClass «Creates»
ClassDefinition JavaFileDefinition
1.1 «Creates» ’—4|
AttributesTreeModel
«Uses» \—
_children _parent
‘ GeneratorUl ‘ AttributeNode
_root
Figure IV-5. Class diagram of the Translation Generator.

GeneratorUl — A factory class that will create an instance of the inner class

GeneratorUI Plugin, which implements the user-interface for the Translator Generator

module.

GeneratorUI Plugin — The inner class implementing the user-interface for the

Translator Generator plugin to the OOMI IDE.
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AttributesTreeModel and AttributeNode — Provides the data model required by the
Java Swing JTree components (sections A and B in Figure [V-1) for the display of a class and

its attributes.

TranslationMapTableModel — Provides the data model required by the Java Swing
JTable components (sections C and D in Figure [V-1) for the display of attribute mappings.

TranslationFactory — A factory to create various FIOM translation specific class

instances, suhc as instances of AttributeTranslationMethod and JavaFileDefinition.

JavaFileDefinition — Defines a Java source file containing the code skeleton to be
generated. It contains an instance of ClassDefinition representing the public class contained

in the Java source file.

ClassDefinition — An instance of this class defines a Java class that implements the
translation being defined. The set of MethodDefinition objects contained within a

ClassDefinition object represents the methods of the class defined by ClassDefinition

TranslationClassDefinition — A subclass of ClassDefinition specialized to represent
the source code of a subclass of AbstractTranslation. AbstractTranslation class, described in

detail in section IIL.E, is used by the OOMI Translator to represent a translation.

MethodDefinition — An instance of this class represents the definition of a Java

method.

AttributeTranslationMethod — A subclass of MethodDefinition defining a FIOM
attribute translation. Contains additional information required to generate translations,

specifying the target attribute that this method is meant to translate to.

MethodParameter — An instance of this class represents a parameter of a method

defined by MethodDefinition.

TranslationAttribute —Describes an attribute of a class in the FIOM. An attribute, if
not a Java primitive type, can be a parent to other attributes, forming a tree structure that

reflects the structure of this non-primitive attribute.

TranslationMap — Keeps a collection of attribute mappings between two classes. The

collection will be composed of one or more TranslationAttributeMapping objects.
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TranslationAttributeMapping — Holds the many-to-one mapping from attributes of one

class to the attribute of another class.

TranslationGenerator — Contains the logic to generate Java source code for a

translation, based on the information contained in a JavaFileDefinition object.

E. GENERATED TRANSLATION CLASS HIERARCHY

All translations generated are sub-types of the class AbstractTranslation in the
package mil.navy.nps.cs.oomi.fiom, depicted in Figure IV-6. The OOMI translator makes use
of the abstract base class AbstractTranslation to carry out the translations. Specifically, the
OOMI translator makes use of the following abstract methods defined in the abstract base

class:

» toCCR(fcr: FCRInstance) — translates the specified FCRInstance object to a
CCRInstance object

» toFCR(ccr: CCRInstance) — translates the specified CCRInstance object to an

FCRInstance object
mil.navy.nps.cs.oomi.fiom.
AbstractTranslation
-_ferinstanceClass: java.lang.Class
-_ccrinstanceClass:java.lang.Class
+<<abstract>> toCCR(fcr: FCRInstance)
+<<abstract>> toFCR(ccr: CCRInstance)
FCR1_CCR1_Translation FCRN_CCRN_Translation
LN
+toCCR(fcr: FCRInstance) +toCCR(fcr: FCRInstance)
+toFCR(ccr: CCRInstance) +toFCR(ccr: CCRInstance)

Figure IV-6. Class hierarchy of the generated translations.
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The IE will use the Translation Generator to create an FCR_CCR_Translation class
that extends the AbstractTranslation class for each FCR-CCR pair defined in the FIOM as
indicated in Figure IV-6. Each FCR_CCR_Translation class will implement the toCCR and
toFCR abstract methods from AbstractTranslation. These methods will invoke a number of

sub-methods to perform the translation on an attribute-by-attribute basis as follows:

* method t0CCR will invoke one or more methods with names having the prefix
fcrToCer _; these methods are responsible for deriving one CCR attribute from

one or more FCR attributes

* method toFCR will invoke one or more methods with names having the prefix
ccrToFcer_; these methods are responsible for deriving one FCR attribute from

one or more CCR attributes

Two method signatures are possible for translating attributes { B; , B», ... , B, } ofa

certain FCR to attribute ccrA of a corresponding CCR:
1. public int fcrToCer _ccrA( FCRInstance fer )

. This does not restrict the attributes that the method can access in the

translation, making the optional/mandatory aspects hard to handle

. The fields in the parameter fcr can be inadvertently modified by the

code in the method, this is a potential source of errors
2. public int fcrToCer ccrA(B;, B, ..., By)

. This restricts the method body on the source attributes that it can
access, thereby providing an easy way for the tool to determine if all
required attributes B; , B, , ... , B, are present and for the tool to

generate the dependency of any attribute

. This format also provides a contract on what attributes can be used in

the computation of attribute ccrA

. The fields of the source object cannot be modified within the method,
as long as all the parameters B, , B, , ... , B, are immutable objects or

primitive data types
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Option 2 was determined to be more helpful to the interoperability engineer.
The ccrToFer  methods are symmetrical to the above:
= public int ccrToFcer ferB( CCRInstance cer )

= public int ccrToFcr ferB( A1, Az, ..., Ap)

F. THE GENERATED TRANSLATION SKELETON

The translation skeleton generated by the generator in Figure IV-7 below is an
example of what the code the Translation Generator will provide for an FCR-CCR pair based

on the attribute mappings specified by the IE.
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package Transl ations.testclasses.testclasses;

/ %86 begi n i nport
/ -- Enter your additional inports here.
/ %% end i nport

public class Sanpl eFCRI nstance__Sanpl eCCRI nst ance ext ends
m | . navy. nps. cs. oom . fi om Abstract Transl ati on {
/1 %% begin fields
/1l -- Enter your customfields here.
[19%bend fields

public Sanpl eFCRI nst ance__Sanpl eCCRI nstance ( ) {
/1 9% begi n net hod_body -- Enter nethod body bel ow
init( testclasses. Sanpl eFCRI nst ance. cl ass, testcl asses. Sanpl eCCRI nst ance. cl ass );
/1 %% end nmet hod_body

public java.lang. String fcrToCcr_bi gName ( java.lang. String nanme ) {
/1 9% begi n nethod_body -- Enter nethod body bel ow
/1 %% end nmet hod_body
}
public int fcrToCcr_tineStanp ( int hour ) {
/1 %% begi n met hod_body -- Enter nmethod body bel ow
/1 %% end met hod_body

public java.lang. String ccrToFcr_nanme ( java.lang. String bigNanme ) {
/1 %% begi n met hod_body -- Enter method body bel ow.
/1 %% end met hod_body

public int ccrToFcr_tine_hour ( int tinmeStanp ) {
/1 9% begi n nethod_body -- Enter nethod body bel ow
/1 9% end net hod_body

public ml.navy.nps.cs.oomnm .fiom CCRI nstance t oCCR (
m | . navy. nps. cs.ooni . fiom FCRI nstance fcrlnstance ) {
/1 %% begi n met hod_body -- Enter nethod body bel ow
testcl asses. Sanpl eFCRI nst ance obj = (testcl asses. Sanpl eFCRI nstance) fcrlnstance;
test cl asses. Sanpl eCCRI nst ance result = new testcl asses. Sanpl eCCRI nst ance() ;

resul t. set Bi gName(fcr ToCcr _bi gNarme(obj . get Nane()));
result.setTi meStanmp(fcrToCcr_tinmeStanp(obj.getTine().getHour()));

return result;
/1 9% end net hod_body

public ml.navy.nps.cs.oom.fiomFCRI nstance toFCR (
m | . navy. nps. cs.oom . fiom CCRI nstance ccrlnstance ) {
/1 %% begi n met hod_body -- Enter method body bel ow
test cl asses. Sanpl eCCRI nst ance obj = (testcl asses. Sanpl eCCRI nst ance) ccrlnstance;
test cl asses. Sanpl eFCRI nst ance result = new testcl asses. Sanpl eFCRI nst ance();

result.setTi me(new testclasses. UTC());

resul t.set Name(ccr ToFcr _nane(obj . get Bi gNane()));
resul t.getTinme().setHour(ccrToFcr _tinme_hour(obj.getTimeStanp()));

return result;
/1 %% end met hod_body

}

/1 %% begi n et hods

[/l -- Enter your custom nethods here.
/1 %% end net hods

Figure IV-7. Sample Translation Skeleton.
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The sample code illustrates the translation defined for the classes SampleFCRInstance
and SampleCCRInstance, shown in Figure IV-8. The translations between the
SampleFCRInstance attributes “Name” and “Hour” (Hour is an attribute of the attribute Time
in  SampleFCRInstance), and the SampleCCRInstance attributes “BigName” and

“TimeStamp” are shown.

H Generator Demo _ (O] %]
_Ytestclasses SampleFCRInstance (testclz - | _dtestcla Blnstance : testelasses SampleCCRInst
oo string 1o jawalang String B A firneStamp ©int

Jlano.String == e higkame : java.lang. String

B 4time; ii_iiﬁ Esses.um

® day:in

~# second : double

o year:int

# maonth ;int

oM minute :int

4] | | 4] | v
testclasses. SampleFCRInstance testelasses. SampleCCRInstance ¥

narme highlame

tirne.hour timeStamp

testrlasses. SampleCCRInstance testelasses SampleF CRInstance X
highlame Nnarmne

lirmeStamp time. hout

Generate Skeleton

Figure IV-8. Defining mappings between SampleFCRInstance and SampleCCRInstance.
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The code contains the following methods of interest:

public  java.lang.String  fcrToCcr_bigName ( java.lang.String name )
— given the value of the FCRInstance’s name attribute, translates it to the

CCRInstance’s BigName attribute and returns the result

public int ferToCcer_timeStamp ( int hour )
— given the value of the FCRInstance’s hour attribute, translates it to the

CCRInstance’s TimeStamp attribute and returns the result

public  java.lang.String ccrToFcr name (  java.lang.String  bigName )
— given the value of the CCRInstance’s BigName attribute, translates it to the

FCRInstance’s Name attribute and returns the result

public int ccrToFcr time_hour ( int timeStamp )
— given the value of the CCRInstance’s TimeStamp attribute, translates it to the
FCRInstance’s Hour attribute and returns the result. This method is named
ccrToFcr _time_hour since the “Hour” attribute is actually a sub-attribute in the

“Time” attribute of SampleFCRInstance

toCCR
— calls each of the fcrToCcr methods to convert the specified FCRInstance into a
CCRInstance

toFCR
— calls each of the ccrToFcr methods to convert the specified CCRInstance into

an FCRInstance

Special markers “/ / 988 are used to delimit the sections of code that are generated by
the generator and sections where the interoperability engineer can directly manipulate the
code. This is meant for future implementation of round-trip engineering capability, where the
translations can be directly imported back into the IDE for editing and re-generation without
overwriting the code entered by the interoperability engineer. The IE will enter the code for
performing the attribute translation between the lines

/1 %% begi n net hod_body -- Enter nethod body bel ow

44



and

/1 %06 end net hod_body

for all methods with names beginning with ccr ToFcr _ orfcr ToCcr _ .

G. SUMMARY

The Translation Generator described in this chapter provides a simple graphical user
interface for defining mappings between FCR attributes and CCR attributes, and the capability
to generate the Java source code for a skeleton translation class that will perform the

translations between an FCRInstance object and a CCRInstance object.

The skeleton translation classes generated by the Translation Generator will be used
by the OOMI Translator (described in chapter V) to resolve differences in views and

representations between the source and destination systems.
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V. OOMI TRANSLATOR

A. INTRODUCTION

The OOMI Translator is the run-time component responsible for resolving
heterogeneities among systems to enable interoperation. The Translator converts information
shared between two systems from its source system model to the model expected by the
destination system. In its current implementation, information exported from or imported to a
component system is provided in the form of an XML document. This XML document
conforms to an XML schema that defines a real-world entity whose attributes and operations

are being shared between systems.

The current implementation of the Translator translates source XML documents into

destination XML documents by utilizing the translations defined in the FIOM.

The Translator is implemented as a Java class that is independent of the transport
mechanism to be used to perform the communication between systems. The Translator class
is designed to be easily incorporated into any application that will utilize the OOMI for

interoperability.

Figure V-1 provides an overview of the Translator’s function and depicts its
relationship with the other components of the OOMI. In particular, Figure V-1 depicts how
the OOMI Translator uses translations and component model relationships contained in the
OOMI IDE developed FIOM to perform the translation between source and destination model
XML documents.
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Figure V-1.  Overview of the Translator and the IDE.

Figure V-2 illustrates the typical scenarios used for converting a source system XML
document to a model usable by a destination system. A top-level view of that process is

provided in the discussion following the figure.
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Figure V-2.  Typical scenario of a translation.

send(...) — In the first step, the source system packages the information it needs to
export into an XML document (XMLDoc), establishes a connection to the OOMI Translator
and sends XMLDoc to it. Additional information required by the OOMI Translator includes
the source system name, the URI of the XML schema defining XMLDoc and the destination
system’s name. The URI of the XML schema of XMLDoc could be extracted from XMLDoc
itself by the OOMI Translator if it is included in XMLDoc (inclusion of the reference to the
URI of an XML document’s schema is optional), with a slight overhead on the part of the
OOMI Translator.

create(...) — Next, the OOMI Translator creates an instance of the Translator class,

with a FIOM instance defined for this federation.

translate(...) — The OOMI Translator then initiates the translation process by invoking
the translate() method of the translator, specifying the name of the source system, the XML
namespace URI of the schema for XMLDoc, an input stream instance supplying the content of
the XML document, the name of the destination system and an output stream instance where
the translated document can be written to. The translate(...) method will determine the best

translation for the destination system; this process is further described in section D.3 of this
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chapter. The translate(...) method returns true if the translation is successful and false

otherwise.

receive(...) — The OOMI Translator will forward the translated document to the

destination system, together with the name of the source system.

The application utilizing the OOMI will implement the OOMI Translator according to
its specific requirements. Three architectural alternatives are possible, as presented in the next

section.

B. OOMI TRANSLATOR IMPLEMENTATION ARCHITECTURAL
ALTERNATIVES

As mentioned in the preceding section, the OOMI translator class was meant to be
incorporated into a translator (OOMI Translator) that will handle the details of networking
between the component systems. In this section, the different architectural alternatives in
which the OOMI Translator can be implemented are presented. These alternatives include
implementation as a wrapper around either the source system, destination system, or both
source and destination systems; or as a standalone server which functions as a middleman for

information exchange.
1. OOMI Translator on a Central Server

In the first implementation alternative, each component system communicates with the
OOMI Translator running on a central server as depicted in Figure V-3. The OOMI
Translator is not required to be implemented on the component systems and each component
system only needs to transmit/receive data in their own native format. Of course, a
communication protocol must be agreed upon between the central server and the component

systems.
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Source System Destination System

Figure V-3.  OOMI Translator located on a central server.

2. OOMI Translator on One Component System

Figure V-4 shows a second architectural alternative where the OOMI Translator is
implemented as a wrapper on one of two interoperating systems. Here, two interoperating
systems may use their own communication protocol to exchange information between them.
The on-the-wire format for information exchanged between systems will be the native format

of the system without the OOMI Translator.

OOMI-Wrapper
A

System B

Figure V-4.  OOMI Translator on One Component System.

3. OOMI Translator on All Component Systems

The final alternative, depicted in Figure V-5, shows the OOMI Translator
implemented as a wrapper around each component system. Information is exchanged
between the component systems in an intermediate format internal to the OOMI Translators.
The OOMI Translators on each system will need to implement a communication protocol

between them.
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System A

Figure V-5.  OOMI Translator on All Component Systems.

C. THE TRANSLATE PROCESS

The translate process identified in Figure V-2 and briefly introduced in section V.A is
further detailed in Figure V-6 and discussed below. The sequence diagram depicted in Figure
V-6 illustrates the translation process, when the translate() method of the OOMI Translator

object is invoked on a received XML instance document.
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Figure V-6.  The Translate process.

A discussion of the objects involved and the messages exchanged between them

during translation follows.
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Translator object — This object is an instance of the Tranmslator class, which
implements the logic for resolution of differences in views and representations, as specified in

requirement R7-1.

FIOM object — This object models the FIOM of the federation. It is passed to the

Translator object when the Translator object is created.

CCRInstance object — This object is the result of the translation, it is subsequently

marshaled into an XML document.

createSourcelnfo(...) — upon receipt of a translate message from the OOMI Translator,
the Translator object creates a TranslatorSourcelnfo object containing the source system
name, source FCR object, source CCR object and a method to determine if a source FCR
attribute has a value. Within this method, the XML document is unmarshaled into its

corresponding CCRInstance object.

findCCR(...) — the translator invokes the findCCR(...) method of the FIOM to list all

the CCRs associated with the destination system.

findDestinations() — Returns an array of eligible destination CCRs, in ascending order
of eligibility. A destination CCR is considered more eligible than another if it has more of its
attributes matched by the source FCR. One of the major capability of the Translator is to
automatically determine the “best” destination FCR to use for a destination system. This
functionality is implemented in the findDestinations() method. The algorithm for determining

translation is summarized as follows [ Young02]:

Search the FEV Inheritance Hierarchy containing the received intermediate
object’s defining FCR Schema Class for an FEV containing a CCR for the destination
system. If such a CCR is found, the destination CCR Schema Class is examined to
determine if all mandatory properties (attributes and operations) contained in the CCR
Schema Class have a corresponding property in the received intermediate object’s

defining FCR Schema Class.
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IF

1. all the mandatory operations have corresponding operations in the received

intermediate object’s defining FCR Schema Class
AND

2. the mandatory attributes contained in the destination CCR Schema Class
have corresponding attributes and the attribute had a value set in the

received intermediate object’s defining FCR Schema Class

THEN the FCR-CCR Translation class associated with the destination CCR
Schema is used to convert the received intermediate FCR Schema Class

instance to a destination CCR Schema Class instance.

For the initial prototype implementation, condition one (mandatory operations) is not

considered, since this implementation only deals with the attributes.

findTranslation(...) — the translator invokes the findTranslation(...) method of the
FIOM to determine the class name of the AbstractTranslation class descendent that will

perform the translation.

<<create>> — the translator instantiates the specific translation class and invokes the

toCCR() method, which will perform the translation and returns an instance of CCRInstance.

marshal(...) — the translator invokes the marshal(...) method of the CCRInstance

object to convert the CCRInstance object into an XML stream.
true — finally, the translator returns true indicating a successful translation.

The complete source code listings of the Translator class is included in Appendix C.

D. SUMMARY

The OOMI Translator discussed in this chapter is responsible for resolving
heterogeneities among systems during runtime to enable interoperation. In this prototype
implementation, XML documents are the on-the-wire format exchanged between the

component systems.
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VI. CONCLUSION

A. RESULTS

With the completion of the OOMI Translator and the Translation Generator prototypes
in this thesis, it should be clear that the OOMI is achievable and is a practical approach to the
O(n’) translations problem. In addition to addressing the O(n’) translations problem, the
OOMI also introduces a systematic way, based on Object-Oriented Analysis and Design
(OOAD), in defining and organizing information about real-world entities that can be

exchanged between component systems to achieve interoperability.

Efficiency of the translations may be an issue in high-performance systems.
Deploying the OOMI Translator directly in Java bytecodes may not be sufficient for such
systems. An attractive alternative would be to compile the OOMI Translator and the
translation classes it uses into the native machine code on the target platforms of high-
performance systems. The fact that the OOMI Translator does not require any graphical user

interface makes this approach possible, using compilers such as Tower] [Towerl].

B. FUTURE WORK

At the time of this writing, the OOMI toolset is far from being complete. The most
crucial factor in the acceptance of any methodology or toolset is the level of usability,
automation and integration with other tools. The following areas for future work were

identified to be of high priority for the OOMI and its toolset to gain acceptance:
= Two-way editing to support round-trip development

* The translation generator module currently does not support two-way editing,
although provisions had been made within the generated source code to support
it.

= Since software development is an iterative process, seamless two-way editing

support is crucial to improve the usability of the OOMI IDE.

57



Support for automated testing of translations created through the OOMI IDE.

Translation code editing/development

The OOMI IDE needs to be integrated with a commercial Java IDE to support
development of the translation code. The Java IDE should provide the
advanced editing and debugging features required by the interoperability

engineer for development of any non-trivial translation.

OOMI Translator and networking proxy and APIs

The OOMI toolset should also include a flexible implementation of the OOMI
Translator and matching networking APIs that both legacy and newly

developed systems can use to achieve interoperability.

The OOMI Translator will need to support the common distributed computing
frameworks like SOAP, CORBA, DCOM and .Net.

An implementation using JINI may be a viable solution, due to JINI’s built-in

ability to distribute code transparently.

The OOMI Translator may also need to address security issues: secrecy,

integrity and non-repudiation.

Supporting real-time systems

With the recent release of the reference implementation of Real-Time
Specification for Java [RTSJ] Research by TimeSys Corporation [TimeSys],
developing true real-time systems in Java is finally possible. Research into
adapting the OOMI Translator in real-time Java implementations will benefit

the application of OOMI on the integration of real-time systems.
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APPENDIX A. FIOM FRAMEWORK SOURCE CODE

A. PACKAGE: mil.navy.nps.cs.oomi

1. OOMIDatabase.java

package m | . navy. nps. cs.oom ;

import ml.navy.nps.cs.oom.*;
inmport ml.navy.nps.cs.oon.fiom?*;

import ml.navy.nps.cs.ooni.exceptions.*;

| *x
* This interface represents the database that contains
* the FIOVs maintained by the OOM | DE,
* each of these FIOws can be used by the OOM Transl ator.
* |t serves to encapsul ate the access of persistent

* storage nechani sns.

* @ut hor LSC
* @ersion 1.0
*/

public interface OOM Dat abase {

| **
* Returns an array of FIOws already registered in this OOM Dat abase.

* @eturn Returns an array of FIOWs already registered in this OOM Dat abase.
* Returns an enpty array if no FIOMs are registered.

*/

public FIOM] getFIOM) ;

| **

* Returns the number of FIOM s already registered in this database.
*/
public int fionmCount();

| **

* Creates a new FIOMw th the specified nanme

* and adds it to this OOM Dat abase.
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* Returns a the newWy created instance of FIOM.

* @aram fiomNane A unique FIOM narme for the new FIOM

* @eturn Returns a new instance of a FIOMwith the specified name.

* @hrows DuplicateKey Throws DuplicateKey if a FIOMw th the same nane
* al ready exists in this OOM Dat abase.

*/

public FIOM newrl OM String fionName ) throws DuplicateKeyException;

/**
* Finds a FIOMidentified by the specified nane.

* @aram fiomNane The name of the FIOMto be returned.

* @eturn Returns FIOMinstance identified by the specified nane,

* returns null if no FIOM
* wi th matching (exact, case-insensitive) nane is found.
*/

public FIOMfindFIOM String fionName );

/**

* Returns if there is a FIOMwith the specified name in this database.
*/
public bool ean fionExists( String fiomName );

2. SearchHandler.java
package m | . navy. nps. cs.oom ;

| **

* @ut hor LEE ShongCheng
* @ersion 1.0
*/

public interface SearchHandl er {

[ *x
* I ndicates whether to find nore.
*/
public bool ean carryOn();

/**

* I ndi cates whether the specified object satisfies this SearchCriteria.

*/
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publ i c bool ean sati sfied(Object obj);

IET
* Adds an object that satisfies this criteria.
*/

public void add(Cbject obj);

B. PACKAGE: mil.navy.nps.cs.oomi.fiom

1. AbstractTranslation.java

package mi|.navy.nps.cs.ooni.fiom

import ml.navy.nps.cs.oom.fiom FCRInstance;
import ml.navy.nps.cs.oom.fiom CCRInstance;

[/inmport ml.navy.nps.cs.oon.inpl.*;

/**
* @ut hor LSC

* @ersion 1.0
*/

public abstract class AbstractTranslation {

/**

* The FCR that this translator supports.
*/

static private Cass _fcrlnstanced ass;
/**

* The CCR that this translator supports.
*/

static private dass _ccrlnstanced ass;

| *x
* Initializes this class with the correspondi ng FCR and CCR
* It is recommended that fcr and ccr, use fully qualified class nanes.
*/
protected static void init( Cass fcrinstanceC ass, Class ccrlnstanceC ass ) {
set FCRI nst anced ass(fcrlnstanced ass);

set CCRI nst anced ass(ccr | nstanceC ass);
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/**

* Translates to FCR

*/

abstract public FCRInstance toFCR( CCRI nstance ccr );

/**

* Translates to CCR

*/

abstract public CCRInstance toCCR( FCRInstance fcr );

/**

* Sets the FCR that this translator supports.

*/

protected static void set FCRI nstanced ass( O ass fcrlnstanced ass ) {
_ferinstanced ass = fcrlnstanced ass;

}

/**

* Sets the CCR that this translator supports.

*/

protected static void set CCRI nstanceC ass( C ass ccrlnstanceC ass ) {
_ccrlinstanceC ass = ccrlnstanced ass;

}

/**

* Returns the FCR that this translator supports.

*/

public static C ass get FCRI nstanceCd ass() {

return _fcrlnstanceCd ass;

}s

/**

* Returns the CCR that this translator supports.
*/
public static O ass get CCRI nstanced ass() {

return _ccrlnstanced ass;

}s

2. Attribute.java

package mi|.navy. nps.cs.ooni.fiom
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import java.util.List;

import ml.navy.nps.cs.oom.*;
import ml.navy.nps.cs.oonm.fiom?*;

import mil.navy.nps.cs.ooni.exceptions.*;

IEx
* Contains the information of a FCR or CCR class attribute.
* |f the Attribute is an array, that is, isArray()==true,
* the getType() returns the type of the
* element in the array.

* @uthor LSC
* @ersion 1.0
*/

public interface Attribute {

| **
* The standard separator for the name path to an Attribute
* that is a descendent of another Attribute.

*/

public final String NAME_SEPARATOR = ".";

/**

* Creates and adds a new child attribute for this object.

*/

public Attribute newChild( String attributeName, TypeName attributeType)

throws Uni queNameVi ol ati onException ;

| **
* Renpbves the specified descendent fromthis attribute,
* there should only be one instance of any attribute within the hierarchy,
* the parent field of the descendent is cleared.
* @aram descendent ToRenbve The descendent to be renpved.

* @eturn Returns true if a descendent had been renobved,

* false if no descendent is renoved, that is, the descendent is
* not found within this Attribute..
*/

publ i c bool ean renpveDescendent ( Attribute descendent ToRenove );

| **

* Creates an exact copy of this Attribute.

*/
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public Attribute copy();

IET
* Returns the nunber of children of this object.
*/

public int childCount();

/**

* Returns the nane of this attribute.
*/

public String getName();

/**
* Sets the nane of this attribute.
*/

public void setNane(String nane);

/**
* Sets the type of this Attribute.
*/
public void setType (TypeNane type);

/**

* Returns the type of this Attribute.
*/

public TypeName get Type();

/**

* Returns the parent of this attribute, returns null if this attribute has

* no parent, that is, it is the root attribute.

* @eturn Returns the parent of this attribute, returns null if this attribute has
* no parent, that is, it is the root attribute.
*/

public Attribute getParent();

[ *x
* Returns the children (grandchildren excluded) of this attribute.
*/

public Attribute[] getChild();

/**

* Finds a child attribute matching (not case-sensitive) the specified nane.
*/

public Attribute findChild(String chil dNane);
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/**

* Finds a descendent attribute who is equal to the specified Attribute attr.
*/

public Attribute findDescendent (Attribute attr);

/**

* Enunerates all descendents and add themto the specified |list,
* effectively flattening the attribute tree into a list.

*/

public void enumerateDescendents( List result );

| *x
* Returns an array of all ancestors of this Attribute, from

* greatest grandparent to this Attribute.

* @eturn Returns an array of all ancestors of this Attribute, from
* greatest grandparent to this Attribute.

*/

public Attribute[] pathToArray();

| **

* Determines if the given Attribute is equal to this object.

* @eturn Returns true if and only if (

* this. get Nanme() . equal s(attr. get Name())

* && this.getType().equal s(attr.get Type())

* && this.getParent().equal s(attr.getParent())
* )

*/

publ i c bool ean equal s( Object attrOhj );

| *x
* As required by the general contract of Object.hashCode(),

* inplementations of Attribute shall ensure that for any Attribute al, a2,
* al.equal s(a2) inplies al. hashCode()==a2. hashCode().

*/

public int hashCode();

| **

* Returns true if this attribute is mandatory, false otherw se.
* @eturn Returns true if and only if getMnCccurs()>=1

*/

publ i c bool ean i sMandatory();
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| **

* Returns the full name path of this Attribute within the Attribute tree.
*/
public String fullPath();

/**

* Returns true if this attribute is an array type.

*

* @eturn Returns true if this attribute is an array type.
*/
public bool ean isArray();

public int getM nCccurs();
public void setMnCccurs( int v );
public int getMaxCccurs();
public void setMaxCccurs( int v );
3. AttributeMapping.java

package mil.navy. nps.cs.ooni.fiom

| **

* @uthor LSC

* @ersion 1.0

*/

public interface AttributeMapping {

public Attribute[] fromAttributes();

public Attribute toAttribute();

4. CastorHelper.java

package m | . navy. nps.cs.ooni.fiom

inport java.lang.reflect.*;
i mport java. beans. *;
inmport java.util.List;

import java.util.Arraylist;

i mport org. exol ab. cast or. mappi ng. *;
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i mport org.exol ab. castor.xm . *;

/**

* Hel per class for Castor rel ated operations.
*/

public class CastorHel per {

| *x
* Not instantiable.
*/
private CastorHel per() {
}

| **
* Builds an array of Attribute objects based on the specified C ass.
* <pr>
* The specified O ass should be generated by Castor froman XM schena.
* Only subcl asses of FCRInstance or CCRInstance will be expanded with
* sub-attributes,
* but indexed property whose elenment is a subclass of
* FCRInstance or CCRInstance will NOT be expanded.
* <br>
* To add the elenents in the array returned to a Schema object, just call
* Schema. addAttribute() for each el enent.
*/
public static Attribute[] classAttributes(
FI OWactory factory,
XMLO assDescriptor cl assDescri ptor
) throws Cl assNot FoundExcepti on,
I'I'l egal AccessExcepti on,
I nstantiati onException {

return classAttributes( factory, classDescriptor, null );

| *x
* Returns an array of Attribute instances, with the specified Attribute, parent,
* as the parent.

*/

public static Attribute[] classAttributes( FlIOWwactory factory,
XMLCl assDescriptor cl assDescriptor,
Attribute parent )
throws O assNot FoundExcepti on,
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I'I'l egal AccessExcepti on,
I nstanti ati onException {
XM.Fi el dDescriptor[] fieldDescs = classDescriptor.getEl ement Descriptors();
if (fieldDescs==null)
return new Attribute[0];
Attribute[] result = new Attribute[fiel dDescs.|ength];
XMLFi el dDescriptor field;
Fi el dval i dat or validator;
Class fieldType;
TypeNane typeNane;
for (int i=0; i<result.length; i++) {

field = fieldDescs[i];

validator = field.getValidator();
fieldType = field.getFieldType();
if (field.isMiltivalued()) {
typeNane = factory. makeArrayTypeNane(
fieldType,
1);
}
el se {
typeNanme = factory. makeTypeNane(fiel dType);
}
result[i] = factory. makeAttribute( parent, decapitalize(field.getXM.Narme()), typeNare );

result[i].setM nCccurs( validator.getMnCccurs() );
result[i].set MaxCccurs( validator.get MaxQccurs() );
[lp(i + " AttrName: " + result[i].getNane());
if ( FCRI nst ance. cl ass. i sAssi gnabl eFron(fi el dType)
| | CCRI nstance. cl ass. i sAssi gnabl eFron(fiel dType) ) {

Class ¢ = Cass.forName(fiel dType. get Name() +"Descriptor");

XMLCl assDescriptor classDesc = (XM.d assDescriptor) c.new nstance();

classAttributes( factory,

cl assDesc,

result[i] );

}

return result;

/**

* Decapitalize the first character, unless the 2nd character is also in uppercase.
*/
public static String decapitalize( String s ) {
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if (s.length()==0)
return s;
el se {
if (s.length()>1)
if (s.charAt(1)==Character.toUpperCase(s.charAt(1)))
return s;
el se
return Character.toLowerCase(s.charAt(0)) + s.substring(l);
el se

return s.tolLower Case();

* Build up the Attribute tree for the specified PropertyDescriptor.
* Only subcl asses of FCRInstance or CCRInstance will be expanded with
* sub-attributes.
* An indexed property whose element is a subclass of
* FCRInstance or CCRInstance w |l NOT be expanded.
*/
public static Attribute propertyToAttri bute(
FI OWactory factory,
Attribute parent,
PropertyDescri ptor desc )
throws I ntrospecti onException {
TypeNane typeNane;
Cl ass descType;
if (desc instanceof |ndexedPropertyDescriptor) {
descType = ((IndexedPropertyDescriptor)desc). getlndexedPropertyType();
typeNarme = factory. makeArrayTypeName(
descType,
1),
}
el se {
descType = desc. get PropertyType();
typeNanme = factory. makeTypeNane(descType);
}
Attribute result = factory. nakeAttri bute( parent, desc.getNane(), typeNane );
if ( FCRI nst ance. cl ass. i sAssi gnabl eFr on{ descType)
| | CCRInstance. cl ass. i sAssignabl eFron(descType) ) {
PropertyDescriptor[] childs = castorC assProperties( descType );
for (int i=0; i<childs.length; i++) {
propertyToAttribute( factory, result, childs[i] );
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}

return result;

| *%
* Returns an array of PropertyDescriptor for
* the specified class.
* The properties "valid" (Castor specific property)
* and "class" (property common to all classes) are not returned.

*/

public static PropertyDescriptor[] castorC assProperties( C ass aC ass )

throws I ntrospecti onException {

return classProperties( aC ass, new String[] {"class", "valid"} );

}

/**
* Returns an array of PropertyDescriptor for

* the specified class.

* Properties with nanmes found in namesTolgnore are not included in the

* array returned.

*/

public static PropertyDescriptor[] classProperties( Cass aC ass, String[] nanesTolgnore )

throws I ntrospecti onException {

Beanl nfo beanlnfo = java. beans. I ntrospector. get Beanl nfo(ad ass);
PropertyDescriptor[] propDescs = beanl nfo. get PropertyDescriptors();
Li st result = new Arrayli st (propDescs.|ength-1);
String attrNameg;
bool ean ignore;
for (int i=0; i<propDescs.length; i++) {
attrName = propDescs[i].get Name();
ignore = fal se;
for (int j=0; j<namesTolgnore.length; j++) {
if (attrNane.equal s(namesTol gnore[j]))
ignore = true;
Y 11 for
if (lignore)
resul t.add(propDescs[i]);
}

return (PropertyDescriptor[]) result.toArray( new PropertyDescriptor[result.size()] );

public static void p(String nmsg) {
System out. println(msg);
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S. CCR.java

package mil.navy.nps.cs.ooni.fiom

import ml.navy.nps.cs.oom.?*;
import ml.navy.nps.cs.ooni.fiom?*;

inmport mil.navy.nps.cs.ooni.exceptions.*;

| *x
* Represents a CCR in OOM .
* A CCR shoul d be uni quely defined by:
* <ol >
* <li> SystenNanme and CCRNane
* <l i> SystenName and XM.NanmeSpaceURI
* </ol>
* within the FIOM
*o<p>
* Responsibilities:
* o<yl >
* <|i> Represents a CCRin the COM FI OM
* <li> Maintain infornmati on on whether an attribute of its FCR is nandatory,
* based on the FCREOCCR attri bute mappings contained in this object.

* <ful >

* @ut hor LSC
* @ersion 1.0
*/

public interface CCR {

| **
* Returns the name of this CCR
*/

public String get CCRNane();

[ *x
* Returns the nane of the systemthis CCR is defined for.
*/

public String getSystenmNane();
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/**

* Returns the FCR of this CCR
*/

public FCR get FCR() ;

IEx
* Joins this CCR to the specified FCR

* |f bewFCR==null, nothing is done.

* @aram newrCR The FCR that this CCRw |l be joining.
*/

public void joi nFCR( FCR newCR ) ;

/**

* Returns the CCRSchema for this object.
*/

publ i ¢ CCRSchema get CCRSchema();

IET
* Returns the fully-qualified Castor

* generated Java class's (a descendent of CCRInstance) name for this CCR
* A String is used instead of Class so that it may be possible

* to work with the CCR without actually |oading the bytecode for the

* cl ass.

*/

public String getJavaCd assName();

/**

* Sets the fully-qualified name of the Castor

* generated Java class (a descendent of CCRInstance) for this CCR
*/

public void setJavaCl assName( String javaC assNanme );

| **
* Returns the XML Schema URI this CCR is defined for.
*/

public String get XM_NameSpaceURI () ;

| **
* Sets the XM. Schema URI this CCR is defined for.

* Awell-formed valid URI is expected, no error checking is perforned.
*/

public void set XM_.NameSpaceURI ( String xm NaneSpaceURl );
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| **

* The given FCR attribute is nmandatory if it is napped to one or nore mandatory
* CCR attributes.

*

*/

public bool ean i sMandatoryFCRAttribute( Attribute fcrAttr );

| *%
* Returns an array of mandatory attributes of the FCR this CCR is associated

* with.

*/

public Attribute[] mandatoryFCRAttri butes();

| **

* Returns the nunber of mandatory attributes of the FCRthis CCR is associated
* with.

*/

public int mandatoryFCRAttri but eCount();

IET

* Adds a mapping of FCR attributes to the attribute of this CCR object.

*/

public void addFCRToCCRAttri but eMappi ng( Attribute[] from Attribute to );

/**
* Clears the FCRto CCR attri bute mappings.
*/
public void cl ear FCRToOCCRAt t ri but eMappi ngs();

6. CCRInstance.java

package mil.navy.nps.cs.ooni.fiom

import java.io.lnputStream

i nport java.io.!|nputStreanReader;
import java.io.CQutputStream
import java.io.QutputStreamiNiter;

i mport org.exol ab. castor.xm . *;

i nport org. exol ab. castor.xm . Mar shal Excepti on;
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i mport org.exol ab. castor.xmnl . Val i dati onExcepti on;

import mil.navy.nps.cs.ooni.exceptions.*;

/**

* Base class for all marshalled CCR Instances, it abstracts the marshalling
* and unmarshalling to/from XM, all Castor generated classes fromthe

* conponent systens' schemas should use this class as their base class.

* <br/>

* @ut hor LSC
* @ersion 1.0
*/

abstract public class CCRInstance {
[ *x
*
*/
public static CCRInstance unmarshal (Cl ass theCl ass, java.io.|lnputStreaminStream
throws Unmarshal Exception {
try {
return (CCRInstance) Unmarshall er. unmarshal (
thed ass,
new | nput StreanReader (i nStream );
}
catch (Exception exc) {

t hrow new Unmar shal Excepti on( exc.getd ass().getName() + ": " + exc.getMessage() );

H
public void narshal (java.i o. Qut put Stream out St ream
throws ValidationException,
Mar shal Exception {
Mar shal | er. marshal (this, new CutputStreamWiter(outStream);

7. CCRSchema.java
package mi|.navy.nps.cs.ooni.fiom

/**

* @ut hor LSC
* @ersion 1.0
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*/

public interface CCRSchena extends Schema {

8. CCRSemantics.java
package mi | . navy. nps.cs.ooni.fiom

/**

* @ut hor LSC
* @ersion 1.0
*/

public interface CCRSemantics {

9. CCRSyntax.java
package mi | . navy. nps.cs.ooni.fiom

| **

* @uthor LSC

* @ersion 1.0

*/

public interface CCRSyntax {

10. FCR.java

package m | . navy. nps.cs.ooni.fiom
i nmport java. net. URL;
import ml.navy.nps.cs.oom.?*;

import ml.navy.nps.cs.oon.fiom?*;

inmport mil.navy.nps.cs.oon.exceptions.*;

| **

* @ut hor LSC



* @ersion 1.0
*/

public interface FCR {

| **
* Returns the name of this FCR
*/

public String get FCRNane();

[ *x
* Returns the FEV of this FCR
*/

public FEV get FEV();

[ *x
* Returns the nunmber of CCRs defined for this FCR
*/
public int ccrCount();

| *x
* Returns all the CCRs defined for this FCRin an array.

* @eturn Returns all the CCRs defined for this FCRin an array,
* an enpty array is returned if no CCRs defined.

*/

public CCR[] getCCR();

| *%
* Finds all the CCRs which satisifies the specified criteria.
* @aramcriteria

*/

public void findCCR(SearchHandl er handl er);

/**
* Finds all the CCRwith for the specified system

* @aram syst emNane
* @eturn Returns all the CCRs in this FCR that belongs to the specified system nane

* (not case-sensitive).
* Returns an enpty array if not found.
*/

public CCR[] findCCR( String systemNane );
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| **
* Finds the CCR with the specified nane.
* @aram syst emNane
* @aram ccr Name

* @eturn Returns the CCRin this FCR that has the specified name

* (not case-sensitive).
* Returns null if not found.
*/

public CCR findCCR( String systenNane, String ccrNane );

| *x
* Finds the CCR with the specified system name and xm NaneSpaceURl .
* @ar am syst enNane
* @ar am xnl NanmeSpaceUR
* @eturn Returns the CCRin this FCR that has the specified system nanme

* (not case-sensitive) and xm NaneSpaceURl .

* Returns null if not found.

* xm NameSpaceURlI ==nul | shall always result in a return value of null.
*/

public CCR findCCR( String systemName, URL xm NameSpaceURl );

IET
* Returns true if this FCR has a CCR with specified nane.
*/
publ i c bool ean ccrExi sts(String systenName, String ccrNane);

| *x
* Returns true if this FCR has a CCR with specified nane.

* @eturn Returns true if this FCR has a CCR with specified nane.
* Returns false if xm NameSpaceURl ==nul I .

*/

publ i c bool ean ccrExists(String systemNane, URL xm NaneSpaceURl);

| *x
* Creates a new instance of CCR for this FCR and returns the newy created
* instance.
* @aram syst emNane The system nane.
* @aram ccr Namre The nane of the new CCR
* @aram xm NameSpaceURI The URL to the XM. schenm that the new CCR represents.

* Pass in null if XM. schema is not required.
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* @hrows DuplicateKeyException Wien the specified systenNanme, ccrNane pair or

* syst emNanme, xml NaneSpaceURl pair
* al ready exist for this FCR
*/

public CCR newCCR(String systemNanme, String ccrName, URL xm NameSpaceURl)
throws Duplicat eKeyExcepti on;

/**

* Returns the FCRSchema for this object.
*/

publ i ¢ FCRSchema get FCRSchema() ;

/**

* Returns the Java class name for this FCR
*/

public String getJavaC assNanme();

/**
* Sets the Java class nane for this FCR
*/

public void setJavaC assNane(String cl assNane);

] *x
* Finds the CCR that represents the specified XM. schena.
* A case-sensitive conparison is perforned.
* @aram xm NameSpaceURI The URL to the XM. schema whose correspondi ng CCR
* is to be found.

* @eturn Returns the CCR that represents the specified XM. schemn

* corresponding to this FCR
* Returns null if no such CCR exists or if xm NanmeSpaceURl ==nul|.
*/

/1 public CCR findCCR( URL xnl NaneSpaceURl );

11. FCRInstance.java

package mi|.navy.nps.cs.ooni.fiom
/**
* Base class for all FCR Instances.

* <br/>

*
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* @uthor LSC
* @ersion 1.0
*/
public class FCRInstance {
public FCRInstance() {
}

12. FCRInstanceHelper.java

package m | . navy. nps.cs.ooni.fiom

import java.util.*;
inport java.lang.reflect.*;
i mport java. beans. *;

import java.l ang.ref. SoftRef erence;

/**
* @ut hor LSC

* @ersion 1.0
*/

public class FCRInstanceHel per {

protected FCRI nstanceHel per () {
}
IEx
* Cones srcoj,
* returning a new FCRI nstance object of type dstd ass,
* only shallow copy is performed for all properties found in both dstC ass
* and srcObj.
*/
public static FCRInstance clone( FCRInstance srcObj, C ass dstCl ass )
throws |ntrospectionException,
I'l'l egal AccessExcepti on,
I nstantiati onExcepti on,
I nvocat i onTar get Excepti on,
NoSuchMet hodException {
PropertyDescriptor[] srcPropDescs = classProperties(srcObj.getC ass());
HashMap srcPropMap = t oHashMap(srcPropDescs);
PropertyDescriptor[] dstPropDescs = classProperties(dstC ass);
HashMap dst PropMap = t oHashMap(dst PropDescs);
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FCRI nstance result = (FCRI nstance)dstC ass. newl nstance();
PropertyDescri ptor dstDesc;
PropertyDescriptor srcDesc;
String propName;
for (int i=0; i<srcPropDescs.length; i++) {
srcDesc = srcPropDescs[i];
propNanme = srcDesc. get Nanme();
dst Desc = (PropertyDescriptor) dstPropMap. get (propNane);
if (dstDesc!=null)
if ( hasVal ue( srcObj, propNane ) )
/Il wite the value only if the has<PropertyNane> value in srcObj is true
writeVal ue( dstDesc, result, readVal ue(srcDesc, srcQbj) );

}

return result;

| *x
* Clones srcOhj,
* returning a new FCRI nstance object of type dstd ass,
* only shallow copy is perforned for all properties found in both dstC ass
* and srcQbj .
*/
public static FCRI nstance clonel( FCRInstance srcCbhj, Cass dstd ass )
throws |Introspecti onExcepti on,
I'l'l egal AccessExcepti on,
I nstanti ati onExcepti on,
I nvocat i onTar get Exception {
PropertyDescriptor[] srcPropDescs = classProperties(srcObj.getC ass());
HashMap srcPropMap = t oHashMap(srcPropDescs);
PropertyDescriptor[] dstPropDescs = classProperties(dstC ass);
HashMap dst PropMap = t oHashMap(dst PropDescs);
FCRI nstance result = (FCRI nstance)dstd ass. newl nstance();
PropertyDescri ptor dstDesc;
PropertyDescriptor srcDesc;
String propNane;
for (int i=0; i<srcPropDescs.length; i++) {
srcDesc = srcPropDescs[i];
propNane = srcDesc. get Nane();
dst Desc = (PropertyDescriptor) dstPropMap. get (propNane);
if (dstDesc!=null)
if ( hasVal ue( srcQbj, srcPropMap, srcDesc ) )
/!l wite the value only if the has<PropertyNanme> value in srcObj is true

writeVal ue( dstDesc, result, readVal ue(srcDesc, srcQoj) );
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}

return result;

| *%
* Wites the property value for the specified object into the property described
* by the specified PropertyDescriptor.
* <pbr>
* If the property is readonly, that is, no setter nethod for the specified
* PropertyDescriptor exists, nothing is done.
* @aram desc The PropertyDescriptor for the object whose property is be changed.
* @aram obj The object whose property is to be changed.
* @aram val ue The new val ue of the property.
*/
static void witeVal ue( PropertyDescriptor desc, Object obj, Object value)
throws I nvocationTarget Exception,
I'l'l egal AccessException {
Met hod writeMethod = desc.getWiteMethod();
/1 if property is readonly, do nothing.
if (witeMethod!=null) {
bject[] args = { value };
wri teMet hod. i nvoke( obj, args );

* Reads the property value for the specified object into the property described
* by the specified PropertyDescriptor.
* @aram desc The PropertyDescriptor for the object whose property is be read.
* @aram obj The object whose property is to be read.
* @eturn Returns the value of the specified object's specified property's val ue.
*/
static Object readVal ue( PropertyDescriptor desc, Object obj )
throws InvocationTarget Excepti on,
I'l'l egal AccessException {
Met hod readMet hod = desc. get ReadMet hod() ;
oject[] args = {};
return readMet hod. i nvoke( obj, args );
}
| **
* Returns an array of PropertyDescriptor for
* the specified class of FCRInstance, the getC ass() nethod present in all
* objects is ignored.

*/
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static PropertyDescriptor[] classProperties( Cass aC ass )
throws Introspecti onException {

Beanl nfo beanlnfo = Introspector.getBeanlnfo(ad ass);
PropertyDescriptor[] propDescs = beanl nfo. get PropertyDescriptors();
List result = new ArrayLi st (propDescs.|ength-1);
String attrNameg;
for (int i=0; i<propDescs.length; i++) {

attrName = propDescs[i].getNane();

if (attrNane.equal s("class"))

conti nue;

/Ip( attrName + " " + propDescs[i].getPropertyType().getNane());

resul t.add(propDescs[i]);
}

return (PropertyDescriptor[]) result.toArray( new PropertyDescriptor[result.size()] );

}

[ *x
* Returns an array of property names for the specified FCRInstance.
*/
public static String[] extractAttributeNanes( FCRI nstance obj )

throws IntrospectionException {
PropertyDescriptor[] descs = classProperties(obj.getC ass());
String[] result = new String[descs.|ength];
for (int i=0; i<descs.length; i++) {
result[i] = descs[i].getNanme();
}
return result;

}

| *x
* Creates a PropertyDescriptor HashMap using the Property name as the key.
*/

static HashMap toHashMap( PropertyDescriptor[] descs ) {

HashMap map = new HashMap();
for (int i=0; i<descs.length; i++) {

map. put ( descs[i].getNanme(), descs[i] );
}

return map;

| **
* Capitalizes the first character of the specified string.
*/

static String capitalize(String s) {

if (s==null) return null;
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if (s.length()>0)
return Character.toUpperCase(s.charAt(0)) + s.substring( 1, s.length() );
el se

return s;

/**
* A HashMap to cache PropertyDescriptor arrays.
*/
static Map _propDescArrayMap = new WeakHashMap();

static Map _propDescMap = new WeakHashMap();

| **
* Returns an instance of PropertyDescriptor[] for the specified Object,
* uses _propDescArrayMap if possible.
* |f the required array is not found in the map, the array
* is created and added to the nap.
* @aram obj
* @aramattr
* @eturn An array of PropertyDescriptor for the specified Object.
*/
static PropertyDescriptor[] propertyDescriptorArray(QObject obj)
throws I ntrospecti onException {
String key = obj.getd ass().getName();
PropertyDescriptor[] result = (PropertyDescriptor[])_propDescArrayMap. get (key);
if (result==null) {
result = classProperties( obj.getC ass() );
_propDescArrayMap. put ( key, result );
}

return result;

| **
* Returns an instance of PropertyDescriptor for the specified Object,
* uses _propDeschap if possible.

* |f the required array is not found in the map, the array

* is created and added to the nap.

* @ar am obj

* @aram propertyNanme

* @eturn A PropertyDescriptor of the property with the specified nane
* of the specified Object.

*/
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static PropertyDescriptor propertyDescriptor( Cbject obj,
String propertyNane)
throws I ntrospecti onException {
String key = obj.getC ass().getName() + "." + propertyNaneg;
PropertyDescriptor result = (PropertyDescriptor)_propDescMap. get (key);
if (result==null) {
PropertyDescriptor[] descArray = propertyDescriptorArray(obj);
PropertyDescriptor desc;
for (int i=0; i<descArray.length; i++) {
desc = descArray[i];
if (propertyNane. equal s(desc. get Nanme()))
result = desc;
/'l cache all descriptors, since it is expected that all descriptors for
/'l the object will be required in the near future

_propDescMap. put ( key, result );

}

return result;

| **

* Finds the descriptor in the specified PropertyDescriptor array with the
* name as specified in the paraneter nane.

*

*/

//static PropertyDescriptor findDescriptor( PropertyDescriptor

| *x
*/
public static Method hasser Method( Class cls, String fieldName )
throws NoSuchMet hodExcepti on{
String methodNane = "has" + capitalize(fieldName);
return cls.get Method( nethodName, null );
}
| *x
* |f the specified Object does not have a "has" nethod for the specified
* fieldname, a true value is returned.
*/
public static bool ean hasVal ue( Object obj, String fieldNane )
t hrows NoSuchMet hodExcepti on,
I nvocat i onTar get Excepti on,

I'l'l egal AccessException {
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try {

bj ect result = hasser Met hod( obj.getd ass(),

return ((Bool ean)result). bool eanVal ue();

}

catch (NoSuchMet hodException e) {

return true;

* Indicates if the field refered to by the specified Attribute

* of the specified FCRI nstance has a val ue set.

* @aram obj ect

* @aramattr

* @eturn true if the specified Attribute's value had been set,

* false if the Attribute value had not been set.

*/

public static bool ean hasVal ue( FCRInstance object, Attribute attr )

throws | nvocationTarget Exception,

I'I'l egal AccessExcepti on,
NoSuchMet hodExcepti on,

I ntrospecti onException {

Attribute[] path = attr.pathToArray();

FCRI nst ance currCbj = object;

Attribute curr;

String currPropertyNang;

bool ean hasVal ue = fal se;

for (int i=0; i<path.length;
curr = path[i];

i++) {

currPropertyNanme = curr.get Name();

hasVal ue = hasVal ue( currQbj,

if (!hasVal ue)
/1 if any ancestor does
/1 shoul d not have a val
return fal se;

if (i<path.length-1)
/1 last attribute
currObj = (FCRInstance)

}

return hasVal ue;

/**

not have a val ue,

ue as well

currPropertyName );

then the attribute

readVal ue( propertyDescriptor(currQj,

curr Obj
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* Indicates if the property refered to by the specified Attribute
* of the specified FCRInstance has a val ue set.
* @aram obj ect

* @aramattr

* @eturn A PropertyDescriptor instance for the specified Attribute of the

* speci fi ed FCRI nstance.
*/

public static bool ean hasPropertyVal ue( FCRI nstance object, Attribute attr )

throws InvocationTarget Excepti on,
I'I'l egal AccessExcepti on,
I ntrospecti onException {
Attribute[] path = attr.pathToArray();
FCRI nst ance currQbj = object;
Attribute curr;
String currPropertyNaneg;
bool ean hasVal ue = fal se;
for (int i=0; i<path.length; i++) {
curr = path[i];
currPropertyName = curr.get Nane();
hasVal ue = hasPropertyVal ue( currObj, currPropertyNanme );
if (!hasVal ue)
/1 if any ancestor does not have a value, then the attribute
/1 should not have a value as well
return fal se;
if (i<path.length-1)
/1l last attribute

currObj = (FCRInstance) readVal ue( propertyDescriptor(currQj,

currGj );
}

return hasVal ue;

/**

* I ndicates whether a property with the specified propertyName

* has a val ue set, by inspecting

* the bool ean val ue of the has<PropertyName> property in propDescs.

curr PropertyNane),

* |'f no such nethod is found for the property, a true value is returned.

* @aram obj
* @aram propDesc
* @aram propertyName

* @eturn True if the property of the specified Object paraneter's specified

* PropertyDescri ptor paraneter has a val ue set.

88



*/
static bool ean hasPropertyVal ue( Object obj, String propertyNane )
throws 111 egal AccessExcepti on,
I nvocat i onTar get Excepti on,
I ntrospecti onException {
String hasPropertyNane = "has" + capitalize( propertyNane );
PropertyDescri ptor hasPropertyDesc
= (PropertyDescriptor) propertyDescriptor(obj, hasPropertyNane);
if (hasPropertyDesc!=null) ({
Cl ass hasPropertyType = hasPropertyDesc. get PropertyType();
i f (hasPropertyType==Bool ean. TYPE) {

return ((Bool ean) readVal ue( hasPropertyDesc, obj )).bool eanVal ue();

}

return true;

* | ndi cates whether the specified property has a val ue set, by inspecting
* the bool ean val ue of the has<PropertyNane> property in propDescs.
* |f no such method is found for the property, a true value is returned.
* @aram obj
* @aram propDescs
* @aram property
* @eturn True if the property of the specified Object paranmeter's specified
* PropertyDescri ptor paranmeter has a val ue set.
*/
static bool ean hasVal ue( oject obj, HashMap propDescs, PropertyDescriptor property )
throws 111 egal AccessExcepti on,
I nvocat i onTar get Exception {
String hasPropertyName = "has" + capitalize( property.getName() );
PropertyDescriptor hasPropertyDesc = (PropertyDescriptor) propDescs. get(hasPropertyNane);
if (hasPropertyDesc!=null) {
Cl ass hasPropertyType = hasPropertyDesc. get PropertyType();
i f (hasPropertyType==Bool ean. TYPE) ({

return ((Bool ean) readVal ue( hasPropertyDesc, obj )).bool eanVal ue();

}

return true;
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public static void p(String nmsg) {

System out. println(mnmsg);

13.  FCRSchema.java
package mi | . navy. nps.cs.ooni.fiom

/**

* @ut hor LSC
* @ersion 1.0
*/

public interface FCRSchena extends Schema {

14. FCRSemantics.java
package mi | . navy. nps.cs.ooni.fiom

| **

* @ut hor LSC
* @ersion 1.0
*/

public interface FCRSemantics {

15.  FCRSyntax.java
package mi | . navy. nps.cs.ooni.fiom

/**

* @ut hor LSC
* @ersion 1.0
*/

public interface FCRSyntax {
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16. FE.java

package mil.navy.nps.cs.ooni.fiom

i mport java.net. URL;

import mil.navy. nps.

import mil.navy.nps.

import ml.navy. nps.

/*

*

*

*

The OOM Federati

@ut hor LSC
@ersion 1.0

/

Cs.

Cs.

Cs.

on

public interface FE {

/**

oom . *;
oom .fiom*;

ooni . exceptions. *;

Entity.

* Returns the FIOMthat this FE bel ongs to.

* @eturn Returns the FIOMthat this FE belongs to.

*/

public FI OM get FIOM);

| **

*

*/

Returns the nane of this FE.

public String get FEName();

/**

* Returns the parent of this FE

* @eturn Returns the parent of this FE,

*

*/

parent.

public FE getParent();

| **

returns null
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* Returns the root FEV of this FE.

* Automatically creates a new root FEV if one does not already exists.
* @eturn Returns the root FEV of this FE.

*/

public FEV get Root FEV();

/**
* Finds the FEV with the specified name.
* @eturn Returns the FEV in this FE that has the specified nane

* (not case-sensitive).
* Returns null if not found.
*/

public FEV findFEV( String fevName );

| **
* Determines if there is a FEV with the specified name for this FE
*/

publ i c bool ean fevExists(String fevNane);

[ *x
* Creates a new instance of FEV with the specified nane,
* replaces the current root FEV.

*/
public FEV createRoot FEV(String fevNane);

| **
* Create a new child FE for this FE and returns the newy created child.
* @eturn Returns the newly created child FE

*/

public FE newChild(String chil dFENarme) throws DuplicateKeyException;

| *%
* Returns the nunmber of child FEs of this object.

* @eturn Returns the nunmber of child FEs of this object.
*/

public int childCount();

/**
* Returns an array of child FEs of this FE
* @eturn Returns an array of child FEs of this FE, returns an enpty array

* if there are no children.
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*/
public FE[] getChild();

[ *x
* Finds a descendent FE with the specified nane.

* @aram descendent Nane The nanme of the descendent to find.

* @aramrecurseTree Whet her to search in subtrees.

* @eturn Returns a descendent FE with the specified nane, returns null
* if not found.

*/

public FE findDescendent (String descendent Nane, bool ean recurseTree);

| **
* Finds and returns all CCRs within the hierarchy (including this FE)
* using the specified SearchHandl er.

* @aram handl er The SearchHandl er to use during search.

*/

public void findCCR(SearchHandl er handl er);

| *x
* Finds and returns all CCRs within the hierarchy

* (only the descendents of this FE, excluding this FE)

* using the specified SearchHandl er.

* @aram handl er The SearchHandl er to use during search.
*/

public void findDescendent CCR( Sear chHandl er handl er);

/**
* Finds and returns the all CCRs within the hierarchy (including this FE)
* with SystemNane matching specified systenNane.

* @aram systenNane The system nane to natch.

* @eturn Returns an array of CCRs matching specified systemNane,
* returns an enpty array if no nmatch found.

*/

public CCR[] findCCR(String systenNane);

/**

* Finds and returns the CCR within the hierarchy (including this FE)
* with SystemName and XM_NaneSpaceURlI matching the

* specified systenName and xml NameSpaceURI .
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* @aram systemNane The system nanme to match.

* @aram xm NameSpaceURI The XM. schema URL to match.

* @eturn Returns the CCR matching the

* speci fi ed systenNane and xm NameSpaceUR!,
* returns null if no match found.
*/

public CCR findCCR(String systenName, URL xnl NanmeSpaceURl);

| **
* Finds and returns the CCR within the hierarchy (excluding this FE)
* with SystemNane and XM_NanmeSpaceURlI matching the
* specified systenName and xml NanmeSpaceURI .
* @aram systenNane The system nane to natch.

* @aram xm NameSpaceURI The XM. schema URL to match.

* @eturn Returns the CCR matching the

* speci fied systemName and xm NaneSpaceURl,
* returns null if no match found.
*/

public CCR findDescendent CCR(String systemNane, URL xm NaneSpaceURl);

17. FEV.java

package m | . navy. nps.cs.ooni.fiom
i mport java.net. URL;

inmport ml.navy.nps.cs.oom.*;
inmport ml.navy.nps.cs.ooni.fiom?*;

import ml.navy.nps.cs.oomn .exceptions.*;

| **

* The OOM Federation Entity View
* @uthor LSC

* @ersion 1.0

*/

public interface FEV {
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| **

* Returns

*/

the nane of this FEV.

public String get FEVNane();

/**
* Returns

*/

the FE that this FEV belongs to.

public FE get FE();

| *x
* Returns
* @eturn
*

*/

public FCR

IET
* Returns
* @eturn
*

*/

public FEV

| **

* Creates
* @eturn
*/

public FCR

| *x
* Returns
* @eturn
*

*/

the FCR corresponding to this FEV.
Returns the FCR corresponding to this FEV,

if newFCR() had not been called before, returns null.

get FCR() ;

the parent of this FEV.

Returns the parent of this FEV, returns null if this FEV has no

parent .

get Parent () ;

a new i nstance of FCR for this FEV, replacing the existing FCR

Returns the newWy created instance.

createFCR(String fcrNane);

an array of child FEVs of this FEV.

Returns an array of child FEVs of this FEV, returns an enpty array

if there are no children.

public FEV[] getChild();

/**

* Returns the nunber of child FEVs of this object.

* @eturn
*/
public int

Returns the number of child FEVs of this object.

chil dCount () ;
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| **
* Finds a descendent FEV with the specified name.

* @aram descendent Nane The name of the descendent to find.

* @aramrecurseTree Whet her to search in subtrees.

* @eturn Returns a descendent FEV with the specified name, returns null
* if not found.

*/

public FEV findDescendent (String descendent Nane, bool ean recurseTree);

[ *x
* Finds and returns the CCRwithin the hierarchy (including this FEV)
* with SystemNane and XM_NanmeSpaceURlI matching the
* specified systemNane and xnl NaneSpaceURI .

* @aram systemNane The system nanme to match.
* @aram xm NameSpaceURI The XML schema URL to match.

* @eturn Returns the CCR matching the

* speci fied systemName and xml NaneSpaceURl,
* returns null if no match found.
*/

public CCR findCCR(String systenNane, URL xnl NaneSpaceURI);

| *x
* Finds the CCRs within the hierarchy (including this FEV)
* that satisfies the specified criteria.

* @aramcriteria The criteria to match.
*/
public void findCCR(SearchHandl er handl er);

| *x
* Finds and returns the CCRwithin the sub-tree (excluding this FEV)
* with SystenNane and XM_NaneSpaceURl natching the
* specified systenName and xml NanmeSpaceURI .

* @aram systemNane The system nanme to match.

* @aram xm NameSpaceURI The XML schema URL to match.

* @eturn Returns the CCR matching the

* speci fied systemName and xml NaneSpaceURl,
* returns null if no match found.
*/

public CCR findDescendent CCR(String systemNanme, URL xml NaneSpaceURl);
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| **

* Create a new child FEV for this FEV and returns the newy created child.
* @eturn Returns the newy created child FEV.

*/

public FEV newChild(String chil dFEVNane) throws Duplicat eKeyExcepti on;

18. FIOM.java

package m | . navy. nps.cs.ooni.fiom
i mport java.net. URL;

import ml.navy.nps.cs.oom.*;
import ml.navy.nps.cs.oon.fiom?*;

import ml.navy.nps.cs.oomn.exceptions.*;

/**
* Represents a OOM Federati on.
*o<p>

* <ul >

* <li>Under a Federation, a CCR shall always be uniquely identified by the

* Syst emNane, CCRNane pair.

* <li>The CCR can al so be uniquely identified by the SystemNane, XM.NaneSpaceURI
* pair, if a XM.NameSpaceURlI had been defined for the CCR

* <li>For the Federation to be usable by the Translator, all CCRs expected to

* be received fromany systemthrough XM. needs to have both

* the val ues of JavaCd assName and XM_.NanmeSpaceURl set appropriately.
*

* <ful>

* @ut hor LSC
* @ersion 1.0
*/

public interface FIOM {

| **
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* Returns the name of this FIOM

*

* @eturn Returns the name of this FIOM
*/

public String getFl OWane() ;

IEx
* Returns the FIOVFactory instance for this Fl OM object.
*/

public FIOWFactory factory();

| *x
* Returns all FEs defined in this FIOM as an array.

* @eturn Returns an array of all FEs in this FIOM

* A zero-length array is returned if there are no FEs in this FIOM
*/

public FE[] getFE();

IET
* Returns the number of FEs defined in this FIOM

* @eturn Returns the nunber of FEs defined in this FIOM
*/

public int feCount();

| *%
* Creates a new FE instance and adds it to this FIOM

* @aram feName The nane of the new FE to be created.

* @eturn Returns the newWy created FE instance.

*/

public FE newrFE(String feNanme) throws Duplicat eKeyExcepti on;

| *x
* Finds and returns the FE with the specified nane within this FIOM
* @aram feName The nane of the FE to find, a case-insensitive match
* is perforned.

* @eturn If there is an FE with the specified nane is in this FIOV
* the FE is returned, else null is returned.

*/

public FE findFE(String feNane);

| **

* Determines if a FE with the specified nane exists inthis FIOM
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*/
publ i c bool ean feExists(String feNane);

[ *x
* Finds and returns the CCRwithin this FIOM
* with SystemNane and XM_NanmeSpaceURlI matching the
* specified systemName and xm NameSpaceUR! .
* @aram systemNane The system nanme to match.

* @ar am xnml NameSpaceURI The XML nanespace URI to natch.

* @eturn Returns the CCR matching the

* speci fied systemName and xm NaneSpaceURl,
* returns null if no match found.
*/

public CCR findCCR(String systenNanme, URL xnl NanmeSpaceURl);

| **
* Creates a new CCRwithin this FIOMwith
* systemNane, ccrNanme, and xnl NameSpaceURl as
* specified. Provides independent CCR creation; CCR w |l be
* associated with an FCR using joinFCR() method fromclass CCR
* @aram systemNane The systemnanme to create CCR for.
* @aram ccrName The nane of the new CCR being created.

* @aram xnm NameSpaceURI The XML nanespace URI for the new CCR

* @hrows DuplicateKeyException when the specified systemName, ccrNane pair
* or systemName, xm NameSpaceURl pair already exist for this FIOM
*/
public CCR newCCR(String systemName, String ccrName, URL xnml NameSpaceURl)
t hrows Dupli cat eKeyExcepti on;

| **
* Registers the specified CCRwith the specified FCR

* renoving the specified CCR fromthe unregistered list of this FIOM
* The specified CCR nmust be in the unregistered list of this FIOM

* else, nothing is done.

*/

public void registerCCR(FCR fcr, CCR ccr);

| **

* Returns the nunber of unregistered CCRs in this FIOM
*/
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public int unregisteredCCRCount();

IET
* Adds newly created CCR to the list of unregistered CCRs.
* @aram newCCR The newy created CCR
*/
public void addUnregi steredCCR( CCR newCCR );

| *%
* Returns an array of all unregistered CCR contained in this FIOM

* @eturn Returns an array of all unregistered CCR contained in this FIOM
*/

public CCR[] getUnregisteredCCR( );

| **
* Searches list of unregistered CCRs to see if list contains CCR matching one
* specified by systemNane, ccrNanme pair.
* @aram syst enNane The nane of the systemthe CCR was created for.

* @aram ccrName The nane given to the newy created CCR

* @eturn Returns the CCR matching the

* speci fied systenNanme and ccr Nane,

* returns null if no match found.

*/

public CCR findUnregi steredCCR(String systenName, String ccrNane);

IET
* Searches |list of unregistered CCRs to see if |list contains CCR matching one
* specified by systemNanme, xm NanmeSpaceURl pair.

* @aram systemNane The nanme of the systemthe CCR was created for.
* @aram xm NameSpaceURI The URL given to the newly created CCR

* @eturn Returns the CCR namtching the

* speci fied systemName and xm NaneSpaceURl,

* returns null if no match found.

*/
public CCR findUnregi steredCCR(String systemName, URL xm NameSpaceUR!);

publ i c bool ean ccrExists(String systenmName, String ccrNane);

publ i c bool ean ccrExists(String systenName, URL xnl NameSpaceURl);

publ i c bool ean equal s(bj ect 0);
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/**
* Adds a translation map to this FIOM
*/
public void addTransl ation( String fcrC assNane, String ccrC assNane,

String translati onCl assNane );

| **

* Finds the translation for the specified fcrd assNane and ccr C assNane.

* @eturn Returns the fully qualified class name of the translation class.
* Returns null if no such translation exists.

*/

public String findTranslation( String fcrC assName, String ccrC assNane );

/**
* Creates new i nstances of TypeNane.

* @aram typeNane The type name (Java signature format).

* @eturn Returns a new instance of TypeNanme representing the type specified by the
argunent typeNamne.

*/

public TypeName makeTypeName( String typeNane );
/**

* Create a new instance of TypeNane.

* @aramtheC ass The class of the type.

* @eturn Returns a new instance of TypeNane representing the class specified by the
argument theC ass.

*/

public TypeNane nakeTypeNane( C ass theC ass );

| **

* Creates a new instance of TypeName that represents an array of the specified

* type with the nunber of dinensions specified by di mensi onCount.

* @aram typeNanme The type nanme (Java signature format) of the elenent of the array.
* @aram di mensi onCount The nunber of dinmensions the new array type shoul d have.

* @eturn Returns a new i nstance of TypeNane representing

* an array with elenents that are of the type specified
* by the argunent typeNane.
*/

public TypeName makeArrayTypeNane( String typeNanme, int dinensionCount );

[ *x

* Creates a new instance of TypeNane that represents an array of the specified
* type with the nunber of dinensions specified by di mensi onCount.

* @aram typeNane The class of the element of the array.

* @aram di mensi onCount The nunber of dimensions the new array type shoul d have.
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* @eturn Returns a new i nstance of TypeNane representing

* an array with elenents that are of the type specified
* by the argunent thed ass.
*/

public TypeNane nakeArrayTypeNane( C ass theC ass, int dinensi onCount );

19. FIOMFactory.java

package m | . navy. nps.cs.ooni.fiom

inport java.lang.reflect.*;

/**

* Aclass factory for all the interfaces defined in the
* <code>mil . navy.nps.cs.ooni.fionk/code> package.

* @ut hor LSC

* @ersion 1.0

*/

public class Fl OWactory {

/**

* The default factory, defaults to null.
*/

static FIOVFactory _defaultFactory = null;

Constructor _fiomConstructor;

Constructor _ccrConstructor;

Constructor _attributeConstructor;

Constructor _attributeMappi ngConstructor;

Constructor _typeNaneConstructor;

/**

* @aramattributel npl dass The inplementation class of Attribute interface.
*/

public FlI OWFact ory(
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String fiom npl d ass,
String ccrlnmpl d ass,
String attributel npl O ass,
String attributeMappi ngl npl A ass,
String typeNanel npl Cl ass )
throws O assNot FoundExcepti on,
NoSuchMet hodExcept i on,
I nvocat i onTar get Excepti on,
I'l'l egal AccessExcepti on,
I nstanti ati onException {
_fionConstructor = getConstructor( O ass.forName( fiom npldass ),
new Class[] { String.class } );
_ccrConstructor = getConstructor( C ass.forNane( ccrlnmpl dass ),
new C ass[] { FCR cl ass,
String.class, String.class } );
_attributeConstructor = getConstructor( C ass.forNane( attributelnpldass ),
new Class[] { Attribute.class,
String. class, TypeName.class } );
_attribut eMappi ngConstructor = getConstructor( C ass.forNane( attributeMappi ngl npl d ass ),
new Class[] { Attribute[].class,
Attribute.class } );
_typeNameConstructor = getConstructor( C ass.forNane( typeNanel npl d ass ),

new Cl ass[] {String.class} );

| **
* Sets the default factory.

*/

public static void _setDefaultFactory(FlOWactory f) {
_defaul tFactory = f;

}

public static FlOWactory _defaultFactory() {

return _defaul t Factory;

protected Constructor getConstructor( Cass cls, Cass[] args )
throws NoSuchMet hodException {
try {
return cls.getConstructor(args);
}
catch (NoSuchMet hodException exc) {

throw constructorException( cls, args );
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protect ed NoSuchMet hodExcepti on constructor Exception( Cass cls, Cass[] args ) {
StringBuffer sb = new StringBuffer(50);
if (args.|ength>0)
sb. append(args[ 0] . get Nane());
for (int i=1; i<args.length;i++) {
sb. append( ", " + args[i].getName() );
}
return new NoSuchMet hodException( "public Constructor(" + sb.toString()

+ ") not found in " + cls.getName() );

| **
* Creates new instances of Attributes.
* The newy created Attribute will be added to the parent.
*/
public Attribute makeAttribute( Attribute parent,
String nane, TypeNane type ) {
bject[] args = { parent, nane, type };
try {
return (Attribute) _attributeConstructor.new nstance(args);
}
catch (Exception exc) {

t hrow new Runti neExcepti on(exc. get Message());

protected static void pl(String m {
Systemout.println(m;

| *%
* Creates new instance of CCR

*/

public CCR nmakeCCR( FCR fcr, String systemNane, String ccrName ) {
bject[] args = { fcr, systenmName, ccrNanme };

return (CCR) newl nstance( _ccrConstructor, args );

| **

* Creates new instances of TypeNane.

* @aram typeNane The type nane (Java signature format).
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* @eturn Returns a new instance of TypeNanme representing the type specified by the
argunment typeNane.

*/
public TypeName makeTypeName( String typeNane ) {
oject[] args = { typeName };
return (TypeNane) new nstance( _typeNaneConstructor, args );
}
| *x
* Create a new i nstance of TypeNane.
* @aramtheC ass The class of the type.

* @eturn Returns a new instance of TypeNane representing the class specified by the
argunent thed ass.

*/
public TypeNane nakeTypeNane( O ass thed ass ) {
return makeTypeNane(thed ass. get Nane());
}
| *x
* Creates a new instance of TypeNane that represents an array of the specified
* type with the nunber of dinensions specified by di mensi onCount.
* @aramtypeNane The type nane (Java signature format) of the element of the array.
* @aram di mensi onCount The nunber of dimensions the new array type shoul d have.

* @eturn Returns a new instance of TypeNane representing

* an array with elenents that are of the type specified
* by the argunent typeNane.
*/

public TypeName makeArrayTypeNane( String typeNane, int dinensionCount ) {
bject[] args = { encodeTypeNane(typeNane, di mensi onCount) };
return (TypeNane) new nstance( _typeNaneConstructor, args );

}

| **

* Creates a new instance of TypeNane that represents an array of the specified
* type with the nunber of dinensions specified by di mensi onCount.

* @aram typeNane The class of the elenent of the array.

* @aram di mensi onCount The nunber of dinmensions the new array type shoul d have.

* @eturn Returns a new i nstance of TypeNane representing

* an array with elenents that are of the type specified
* by the argunent thed ass.
*/

public TypeName makeArrayTypeNane( O ass thed ass, int dinensionCount ) {
return makeArrayTypeName( thed ass. get Name(), dimensionCount );

/**

* Creates an instance of AttributeMpping.
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*/

public AttributeMappi ng nakeAttri but eMappi ng(

oj ect[] args = { fromAttributes,

Attribute[] fromAttributes,
Attribute toAttribute ) {

toAttribute };

return (AttributeMappi ng) newl nstance( _attri buteMappi ngConstructor, args );

/**

* Creates new i nstances of the class declaring the specified constructor.

*/

protected Cbject new nstance( Constructor constructor,

try {

return constructor.new nstance(args);

}

catch (Exception exc) {

throw new Runti meExcepti on(exc. getCl ass().get Name() + "

/**

* Decodes the type (in internal

Java signature format)

* into source code format (human-friendly format).

*/

oject[] args ) {

+ exc. get Message());

public static String decodeTypeName(String qualifiedTypeNane) {
if (qualifiedTypeNane.indexOF('[")!=-1) {

StringBuffer result

String cl assName

int le

int i

n =

= 0;

= new StringBuffer();

qual i fi edTypeNaneg;

cl assNane. | engt h();

while (className.charAt(i)=="[") {

resul t.append("[]");

switch (classNane.charAt(i)) {

i ++;

}

String type;
case 'B: type
case 'C: type
case 'D: type
case 'F': type
case 'I': type

byt e. cl ass. get Name() ;

char. cl ass. get Nane() ;

br eak;

br eak;

doubl e. cl ass. get Name(); break;

float.cl ass. get Nane(); break;

i nt.class. get Name();

br eak;
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case 'J': type = long.class.getNanme(); break;
case 'S : type = short.class. getNane(); break;
case 'Z': type = bool ean. cl ass. get Nane(); break;
case 'L': type = classNanme. substring(i+1,len-1); break;
defaul t:
type = "";

}

result.insert(0, type);

return result.toString();

}

el se

return qualifiedTypeNane;

[ *x
* Encodes the specified type name (non-array type)
* into its qualified type nane (internal Java signature fornmat)
* as an array.
*
* @aram qualifiedTypeName The non-array qualified type name to be the
* el enent type of the array.

* @aram di nCount The nunber of dinmensions the array shoul d have.

* @eturn The internal Java signature of array,

* if the paraneter di nCount==0, paraneter qualifiedTypeNane is
* returned with no change.
*/

public static String encodeTypeNane(String qualifiedTypeNane,
int dinCount) {
String result;
i f (di nCount==0)
return qualifiedTypeNane;
/'l encoding needed only if dimension is 1 or nore
if (qualifiedTypeNane. equal s(byte. cl ass. get Nane()))
result = "B";
else if (qualifiedTypeNane. equal s(char. cl ass. get Nane()))
result = "C';
else if (qualifiedTypeNane. equal s(doubl e. cl ass. get Nane()))
result = "D';
else if (qualifiedTypeNane. equal s(float.class. getNanme()))
result = "F";

else if (qualifiedTypeNane. equal s(int.class.getNane()))
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result = "1";

else if (qualifiedTypeNane. equal s(I|ong. cl ass. get Nane()))
result = "J";

else if (qualifiedTypeNane. equal s(short.class. getNanme()))
result ="S";

else if (qualifiedTypeNane. equal s(bool ean. cl ass. get Nane()))

result = "2z2";
el se
result = "L" + qualifiedTypeNane + ";";

StringBuffer sb = new StringBuffer(di mCount);
for (int i=0; i<dimCount; i++) {

sb. append("[");
}

return sb + result;

20. Schema.java

package mil.navy. nps.cs.ooni.fiom
inmport java.util.List;

import ml.navy.nps.cs.oom.?*;
inmport ml.navy.nps.cs.ooni.fiom?*;

import ml.navy.nps.cs.ooni.exceptions.*;

/**
* @ut hor LSC

* @ersion 1.0
*/

public interface Schema {

[ *x
* Returns actual type name of the class
* this Schema object describes.

*/

public TypeNanme get Type();

[ *x
* Sets actual type name of the class

* this Schema object describes.

108



*/
public void set Type( TypeNare type);

/**

* Adds a new attribute to this schena.

*/

public void addAttribute( Attribute attr );

| **
* Adds a top level Attribute to this schena.

* @aram parent The parent of the new attribute.

* @aram name The name of the new attribute.

* @aramtype The type nane of the new attribute.

* @eturn Areference to the newWy added attribute.

*/

public Attribute addAttribute( String name, TypeNane type );

/**

* Renpbves the specified attribute fromthe top-level list.
*/

public void renoveAttribute( Attribute attr );

/**

* Returns an array of top-level attributes.
*/

public Attribute[] getAttribute();

| **
* Returns the attribute in this Schema

* that is equal to the specified Attribute.

*/

public Attribute findAttribute( Attribute attr );

[ *x
* Enunmerates all attributes and their descendents and add themto the specified list,
* effectively flattening the attribute tree into a |list.

*/

public void enunerateAttributes( List result );

[ *x
* Enunmerates all attributes and their descendents and puts themin array
* and returns this array.

*/

109



public Attribute[] enunerateAttributes( );

21. TypeName.java
package m | . navy. nps.cs.ooni.fiom

| *x
* Represents a type nane in the internal Java signature format.
* This is introduced to prevent confusion when using only a String type
* to specify both Name and Type of an attribute.
* The type nane represented by an instance of TypeName does not necessarily
* have to be valid at runtine, that is, the type nane can be a non-conpil ed

* type.

* @ut hor LSC
* @ersion 1.0
*/

public interface TypeNane {

| **
* An array of names of primtive types.
*/
final String[] PRI MTIVE_NAMES = {
bool ean. cl ass. get Nanme(),
byt e. cl ass. get Name(),
char. cl ass. get Nane(),
short. cl ass. get Nane(),
int.class. getNane(),
| ong. cl ass. get Nane(),
float.class. get Name(),
doubl e. cl ass. get Nanme()

b

/**

* Returns the type nanme in internal Java signature format.
*/

public String toString();

| **
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* Duplicates this TypeName object.
*/
public TypeName copy();

| **

* Returns if the specified obj is of the sane type,

* true if and only if obj inplements TypeNane

* and this.toString().equals( obj.toString() )
*/

publ i c bool ean equal s(hj ect obj);

| **

* | npl ementor shall ensure that for any TypeNanme t1, t2,
* tl.equal s(t2) ==> t1. hashCode()==t 2. hashCode() .
*/

public int hashCode();

| **

* Indicates if the type represented by this TypeName object is an array.
*/
public bool ean isArray();

/**

* Indicates if the type represented by this TypeNane object is a prinitive type.
*/

public boolean isPrimtive();

C. PACKAGE: mil.navy.nps.cs.oomi.exceptions

1. DuplicateKeyException.java
package m | . navy. nps.cs. ooni.exceptions;

| **

* |Indicates a duplicate FI OM nane was found.

*

* @ut hor LSC
* @ersion 1.0
*/

public class DuplicateKeyException extends OOM Exception {
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publ i c DuplicateKeyException(String nsg) {
super ( Error Codes. DUPLI CATE_KEY, msg);

2. ErrorCodes.java
package mi|.navy. nps.cs. ooni.exceptions;

| **
* Defines the set of error codes.
* @uthor LSC

* @ersion 1.0

*/

public class ErrorCodes {

/**

* Not to be instantiated.
*/

private ErrorCodes() {

}

/**

* Default error code val ue.

*/

public static final int UNKNOWN = -1;

/**

* I ndicates a duplicate key val ue encountered.
*/

public static final int DUPLI CATE_KEY = -10;

| **
* I ndicates a unique nane violation.
*/

public static final int UNI QUE_NAVE VI OLATION = - 20;

[ *x
* | ndi cates an unknown URI.

*/

public static final int UNKNOMWN_URl = -30;
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/**
* I ndi cates an unmarshal | i ng exception.
*/

public static final int UNMARSHAL = -200;

/**

* | ndicates an unmarshal ling exception.
*/
public static final int MARSHAL = -210;

3. IntrospectionException.java
package mil.navy. nps.cs.ooni.exceptions;

/**

*

* @ut hor LSC
* @ersion 1.0
*/

public class IntrospectionException extends Exception {

public IntrospectionException(String s) {
super (s);

}

public IntrospectionException(Exception e) {

super (e. get Message());

4. OOMIException.java
package mi | . navy. nps.cs. ooni.exceptions;

/**

* @ut hor LSC
* @ersion 1.0
*/

public class OOM Exception extends Exception {

| **

* The error code of this exception.
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*/
int _errorCode = ErrorCodes. UNKNOWN,

public OOM Exception( int errorCode, String errorMsg ) {
super (error Msg);

_errorCode = errorCode;

S. UniqueNameViolationException.java
package mi|.navy. nps.cs. ooni.exceptions;

/**

* @ut hor LSC
* @ersion 1.0
*/

public class Uni queNaneVi ol ati onExcepti on extends OOM Exception {
publ i ¢ Uni queNaneVi ol ati onException(String nsg) {
super (Error Codes. UNl QUE_NAME_VI OLATI ON, msg);

6. UnknownNameSpaceURIException.java

package m | . navy. nps. cs. ooni.exceptions;

i mport java.net. URL;

/**
* @ut hor LSC

* @ersion 1.0
*/

public class UnknownNameSpaceURI Exception extends OOM Exception {
publ i ¢ UnknownNaneSpaceURI Excepti on( URL unknownURI) {
super ( Error Codes. UNKNOAN_URI ,

"The namespace URI: " + unknownURl +

is not defined in this Federation." );
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7. UnmarshalException.java
package m | . navy. nps.cs. ooni.exceptions;

/**
* @ut hor LSC

* @ersion 1.0
*/

public class Unnarshal Exception extends OOM Exception {

publ i ¢ Unmar shal Exception(String msg) {
super (ErrorCodes. UNVARSHAL, nsQ);

D. PACKAGE: mil.navy.nps.cs.oomi.impl

1. AttributeImpl.java

package m | . navy. nps.cs.ooni.inpl;

inmport java.util.List;

import java.util.Arrays;
inmport java.util.lterator;
inmport java.util.Listlterator;

inmport java.util.Arraylist;

import ml.navy.nps.cs.oom.*;
inmport mil.navy.nps.cs.oon.fiom?*;

import ml.navy.nps.cs.oomn.exceptions.*;

| **
* Directly manipul ates the _children field
* of m|.navy.nps.cs.oom.translator.Attribute.
* o<p>
* May be nodified to inherit fromml.navy.nps.cs.oonm .translator.Attribute since this class

* m ght be used for code generation of FCRs in future.
* o<p>

* @ut hor LSC
* @ersion 1.0
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*/

public class Attributelnpl inplenents ml.navy.nps.cs.oom .fiomAttribute {

/**
* The parent of this attribute.
*/

Attribute _parent = null; // defaults to null, indicating no parent

| **
* AIl the children that conposes this attribute.
*

*/

protected List _childList = new Arraylist();

/**
* Attribute nane.
*/

protected String _name = null;

| *x
* Attribute type.

*/

protected TypeName _type = null;

/-
/-
/-
| **
* M nCccurs.
*/

I
L

protected int _mnCccurs
/**

* MaxQccurs.

*/

protected int _maxCccurs = 0;

| **
* Public no-argunent constructor required for Castor Unmarshaller.
*/

public Attributelnpl () {

}
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| **
* Creates an instance with specified parent, name and type.
*/
public Attributelnpl ( Attribute parent, String nane, TypeNane type ) {
/| set Parent (parent);
set Name( nane) ;
set Type(type);
if (parent==null)
set Parent (null);
el se

((Attributel npl)parent).addChild(this);

[ *x
* Sets the parent.

*/

protected void setParent (Attribute val) {
this._parent = val;

}

public Attribute getParent() {
return this._parent;

}

public void setNane (String nane) {

_name = nane;

public void set Type (TypeNane type) {
_type = type;

public String getNane() {
return _nane ;

}

public TypeName get Type() {

return _type;

/**

* Perfornms a shallow copy froms to d,
* |ess the _type, _nane and _childList field.
*/
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protected static void copyContent( Attributelnpl s, Attributelnpl d ) {

d. set MaxCccur s(s. get MaxCccurs());
d. set M nCccurs(s.getM nCccurs());

| **
* Clones the descendents of the specified Attributelnpl object and
* make this object the parent of the clones.
*/
protected void cloneDescendents( Attributelnpl attr ) {
/1p( "cloneDesc: " + attr.fullPath() + " " + attr.childCount() );
if (attr.childCount()==0)
return;
el se {
Iterator iter = attr._childList.iterator();
while (iter.hasNext()) {
Attributelnpl child = (Attributelnpl) iter.next();
Attributel npl chil dCopy;
try {

childCopy = (Attributelnpl) newChild( child.getNane(), child.getType().copy() );

copyContent ( child, childCopy );
chi | dCopy. cl oneDescendents( child );
}

catch (Uni queNaneVi ol ati onExcepti on exc) ({

/1 ignore this exception, since it should never occur when cloning

// an attribute, in case it occurs, throw a RuntineException

t hrow new Runt i neExcept i on( "cl oneDescendent s(Attribute)

Uni queNaneVi ol ati onException" );
}

public Attribute copy() {
Fl OFactory f = Factorylnpl.factory();
if (getParent()==null) {

Attributel npl result = (Attributel npl) f.makeAttribute(null,

get Type() . copy());
copyContent( this, result );
resul t. cl oneDescendent s(this);
return result;
}
el se {

/1 Copy the ancestors
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Attribute[] array = pathToArray();
Attribute parent = null;
Attributelnpl result = null;

for (int i=0; i<array.length; i++) {

resul t = (Attributel npl) f. makeAttri bute(parent, array[i].get Name(),
array[i].getType().copy());

copyContent( this, result );
parent = result;

}

resul t. cl oneDescendent s(this);

return result;

public int childCount() {
return _childList.size();

b

public Attribute[] getChild() {
return (Attribute[]) _childList.toArray( new Attribute[childCount()] );
}
IET
* Adds the specified child attribute to this Attributel npl.
*/
public void addChild(Attributelnpl attr) {
_childList.add(attr);
attr.setParent(this);
}
| **
* Sets the list of children with the specified array.
* Cenerally, to be called only fromthe Castor Unmarshaller.
*/
public void setChild( Attribute[] v ) {
_childList.clear();
for (int i=0; i<v.length; i++) {

this.addChil d((Attributelnmpl) v[i]);

}

public Attribute findChild(String attributeNane) {
Iterator iter = _childList.iterator();
Attribute curr;

while (iter.hasNext()) {
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curr = (Attribute) iter.next();
if (curr.getNane().equal slgnoreCase(attributeNane))
return curr;

}

return null;

public Attribute findDescendent(Attribute attr) {
Iterator iter = _childList.iterator();
Attribute curr;
Attribute c;
while (iter.hasNext()) {
curr = (Attribute) iter.next();
if (curr.equals(attr))
return curr;
¢ = curr.findDescendent (attr);
if (cl=null)
return c;

}

return null;

publ i c bool ean renpveDescendent ( Attribute descendent ToRenove ) {
/1 Assunption: any Attribute does not appear nore than once in a hierarchy.
Listlterator iter = _childList.listlterator();
bool ean done = fal se;
bj ect curr;
while (iter.hasNext() && !done) {
curr = iter.next();
if (curr==descendent ToRenove) ({
iter.remove();
((Attributelnpl)curr).setParent(null);

done = true;

}
}
if (!done) {
Iterator i = _childList.iterator();
while (i.hasNext() && !done) {
done = ((Attribute)(i.next())).renmoveDescendent (descendent ToRenove);
}
}
return done;
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public Attribute newChild( String attributeName, TypeNane attributeType)
t hrows Uni queNaneVi ol ati onException {
if ( findChild(attributeNane) != null )
t hrow new Uni queNaneVi ol ati onExcepti on(
"Attribute " +
get Name() +
already has a child attribute named " +

attributeNanme );

Attribute resul t = Factorylnpl.factory().makeAttribute(this, attri but eNane,
attributeType);

/Inew Attributelmpl (this, attributeNanme, attributeType);
/1 _childList.add(result);

return result;

public int hashCode() {
return this.fullPath().hashCode();

publ i c bool ean equal s( bject o) {
if (this==0)
return true;
Attribute attr = (Attribute) o;
if ( getNane()==null || getType()==null ||
attr.getNane()==null || attr.getType()==null )
return fal se;
if ( getNane().equal s(attr.getNane()) && get Type().equal s(attr.getType()) ) {
if ( getParent()==attr.getParent() )
return true;
else if ( getParent()==null || attr.getParent()==null )
return fal se;
el se
return getParent().equal s(attr.getParent());
}
el se

return fal se;

public void enunerateDescendents( List result ) {
Iterator i = _childList.iterator();

Attribute attr;
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while (i.hasNext()) {
attr = (Attribute) i.next();
result.add(attr);

attr. enuner at eDescendents(result);

publ i c bool ean isMandatory() {

return get M nCccurs()>=1;

public bool ean isArray() {
return _type.isArray();
//return get MaxCccurs()>1;

public String fullPath() {
Li st path = new ArraylList(5);
Attribute curr = this;
while (currl=null) {
pat h. add(curr);
curr = curr.getParent();
}
StringBuffer result = new StringBuffer();
Cbj ect[] objs = path.toArray();
Attribute attr;
int start = objs.length-1;
attr = (Attribute) objs[start];
resul t.append(attr.get Nane());
for (int i=start-1; i>=0; i--) {
attr = (Attribute) objs[i];
resul t.append(Attri bute. NAVE_SEPARATOR + attr.get Nane());
}

return result.toString() ;

public Attribute[] pathToArray() {
List path = new ArrayList(5);
Attribute curr = this;
while (curr!=null) {
pat h. add(curr);

curr = curr.getParent();
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Attribute[] result = new Attribute[path.size()];
/1 reverse the order
if (result.length>0) {
int i =result.length-1;
Iterator iter = path.iterator();
Attribute a;
while (iter.hasNext()) {
a = (Attribute)iter.next();
result[i] = a;

}
}
return result;
}
/-
/- Getters and Setters.
/-

public int getM nCccurs() {

return _m nCccurs;

}
public void setMnCccurs( int v ) {
_mnCccurs = v;

}
public int getMaxCccurs() {

return _maxQccurs;

}
public void setMaxCccurs( int v ) {

_maxCccurs = v;

}
public static void p(String m {

Systemout. println(m;

2. AttributeMappingImpl.java

package mil.navy. nps.cs.ooni.inpl;
import ml.navy.nps.cs.oon.fiom?*;

public class AttributeMppinglnpl inplenents AttributeMapping {
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/**

* Source attributes.

*/

protected Attribute _sourceAttr[];

IEx
* Target attribute.

*/

protected Attribute _targetAttr;

| **

* Hol ds the many-to-one mapping fromattributes of

* one class to the attribute of another class.

*

*/

public AttributeMappinglnpl ( Attribute source[], Attribute target ) {
_sourceAttr = new Attribute[source.length];
System arraycopy( source, 0, _sourceAttr, 0, source.length );

_targetAttr = target;

IET
* Returns a copy of the array of fromattributes.
*/
public Attribute[] getSourceAttributes() {
Attribute[] result = new Attribute[_sourceAttr.length];
System arraycopy(_sourceAttr, 0O, result, 0, _sourceAttr.length);

return result;

public String toString() {
if (_sourceAttr.|ength>0) {

StringBuffer result = new StringBuffer(64);

resul t.append( _sourceAttr[O0].fullPath() );

for (int i=1; i<_sourceAttr.length; i++) {
result.append( ", " );
result.append( _sourceAttr[i].fullPath() );

}

result.append(" --> " + _targetAttr.fullPath());

return result.toString();

}

el se
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return

| **

* Returns the target attribute.
*/
public Attribute getTargetAttribute() {

return _targetAttr;

public Attribute[] fromAttributes() {

return getSourceAttributes();

public Attribute toAttribute() {
return getTargetAttribute();

3. CCRImpl.java

package m | . navy. nps.cs.ooni.inpl;
import java.util.*;

inmport ml.navy.nps.cs.oom.*;
inmport mil.navy.nps.cs.oon.fiom?*;

import ml.navy.nps.cs.oomn .exceptions.*;

/**

* A reference inplenmentation of the Conmponent C ass Representation (CCR).

* Needs to maintain the mandatory attributes of the corresponding FCR

*

* @ut hor LSC
* @ersion 1.0
*/

public class CCRInpl inplements CCR, Conmparable {

| **

* FCR to CCR attribute mappings.
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*/
protected List _fcrToCcrAttrMppinglList = new ArrayList();

/**

* The system nanme of this CCR

*/

protected String _systemName = "";

/**
* The nanme of this CCR
*/

protected String _ccrNane = "";

/**

* The FCR corresponding to this CCR
*/

protected FCR _fcr = null;

IET
* The schema for this CCR

*/

protected CCRSchema _ccr Schema = new CCRSchemal npl () ;

/**

* The fully qualified name of the Castor generated class for the XM. schena.
*/

protected String _javaC assName = "";

/**

* The URL to the XM. schenma for which this CCR is defined for.
*/

protected String _xm NanmeSpaceURl = "";

| **
* An array of mandatory FCR attributes.

* Transient field, built from _fcrToCcrAttrMappi ngLi st when required.
*/

protected Set _mandatoryFCRAttri butes = new HashSet ();

[ *x
* Constructor required by Castor Unnmarshaller.
*/
public CCRI npl () {
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* Initializes the CCR
* |f the specified FCRis not null, this CCR shall join the specified FCR

* @aramfcr The FCR this CCR will join.
* @aram systenmName System name of this CCR
* @aram ccr Name Narme of this CCR
*
/

public CCRInpl ( FCR fcr, String systemNane, String ccrNane ) {
joi nFCR(fcr);
set CCRNane( ccr Nane) ;
set Syst enNanme( syst emNane) ;

[ *x
* Sets the name of this CCR

* Public access required by Castor Unmarshaller.
*/

public void set CCRNane(String ccrName) {

_ccrName = ccr Nane;

public String get CCRName() {

return _ccrNane;

/**

* Sets the FCR of this object.

* Used only for Castor Marshaling/ Unmarshaling.
*/

voi d set FCR(FCR fcr) {

_fecr = fer;

public FCR get FCR() {

return _fcr;

public void joi nFCR(FCR newCR) {
if (newFCR =null) {
((FCRInpl) newrCR).addCCR( this );
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publ i ¢ CCRSchema get CCRSchema() {
return _ccrScheng;
}
| **
* Public access required by Castor Unmarshaller.
*/
public void set CCRSchena( CCRSchema v ) {

_ccrSchema = v;

public String getJavaC assName() {

return _javaC assNane;

public void setJavaC assName( String javaC assNanme ) {

_javad assNane = j avaC assNane;

public String get XM_NameSpaceURI () {
return _xm NameSpaceUR! ;

public void set XM_NanmeSpaceURI ( String xm NaneSpaceURl ) {
_xm NaneSpaceURl = xm NaneSpaceUR ;

public String getSystenName() {
return _systenNane;
}
public void setSystemNane(String v) {
_systemNanme = v;
}
public AttributeMapping[] get FCRToCCRAttri but eMappi ng() {
return (AttributeMapping[]) _fcrToCcrAttrMappingList.toArray(
new Attri but eMappi ng[ _fcrToCcr Attr Mappi ngli st. size()] );
}
public void set FCRToCCRAttri but eMappi ng( Attri buteMapping[] v ) {
cl ear FCRToCCRAt t ri but eMappi ngs() ;
for (int i=0; i<v.length; i++) {

_fcrToCecr At tr Mappi ngLi st. add(v[i]);
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}
public Attribute[] mandatoryFCRAttributes() {

return (Attribute[]) nmandatoryFCRAttri buteSet().toArray(
new Attribute[ mandat or yFCRAttri buteCount ()] );

}
publ i c bool ean i sMandat oryFCRAttri bute( Attribute fcrAttr ) {

return mandatoryFCRAttri buteSet ().contains(fcrAttr);
}
public int nandatoryFCRAttri but eCount () {

return mandat oryFCRAttri buteSet (). size();

| **

* Returns the mandatory FCR attributes set, builds the set by calling
* {@ink #buil dvandat oryFCRAttributeSet()} if the set is enpty.
*/
protected Set mandat oryFCRAttri buteSet () {
if (_mandatoryFCRAttri butes. si ze()==0)
bui | dvandat or yFCRAt t ri but eSet () ;
return _mandat or yFCRAt tri but es;

IET
* Builds the mandatory FCR attributes set, based on the current
* _fecrToCer Attr Mappi ngLi st.

*/
protected void buil dvandat oryFCRAttri buteSet () {
Il first, clear the existing set
_mandat oryFCRAt tri but es. cl ear () ;
CCRSchema ccr Schema = get CCRSchema() ;
Iterator iter = _fcrToCcrAttrMappingList.iterator();
while (iter.hasNext()) {
Attri but eMappi ng mapping = (AttributeMapping)iter.next();
Attribute[] fcrAttrs = mapping.fromAttributes();
Attribute ccrAttr = mapping.toAttribute();
if ( ccrSchema.findAttribute(ccrAttr).isMandatory() ) {
for (int i=0; i<fcrAttrs.length; i++) {
_mandat or yFCRAt tri butes. add(fcrAttrs[i]);
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public void addFCRToCCRAttri but eMappi ng( Attribute[] from Attribute to ) {
AttributeMappi ng mapping = Factorylnpl.factory(). makeAttributeMapping( from to );
_fecrToCer At t r Mappi nglLi st. add( mapping );

public void cl ear FCRTOCCRAt t ri but eMappi ngs() {
_ferToCer At tr Mappi nglLi st. clear();

| **
* Used mainly for sorting required during testing.

* Ordering is based on SystenName order foll owed by CCRNane.
*/
public int conpareTo(Object o) {

CCR ccr = (CCR) o;

if (this==0)

return O;
int c;

¢ = get SystenmNane(). conpareTo(ccr. get SystenNane());

if (c!=0)
return c;
el se

return get CCRNare() . conmpareTo(ccr. get CCRNane());

}
static void p(String m {

Systemout.println(m;

4, CCRSchemalmpl.java

package m | . navy. nps.cs.ooni.inpl;

import mil.navy.nps.cs.oom.*;
inmport ml.navy.nps.cs.oon.fiom?*;

import ml.navy.nps.cs.oon.exceptions.*;

| **

* @ut hor LSC
* @ersion 1.0
*/

public class CCRSchemal mpl extends Schenal npl
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i mpl enents CCRSchena {

IET
* Public no-arg constructor required by Castor Unmarshaller.
*/

publ i ¢ CCRSchemal npl () {

}

S. Factorylmpl.java

package mil.navy. nps.cs.ooni.inpl;

import ml.navy.nps.cs.oon.fiom?*;

/**
* @ut hor LSC

* @ersion 1.0
*/

public class Factoryl npl {
static FIOvFactory _defaultFactory = null;

protected Factorylnpl () {
}

public static FlOVFactory newrl OVFactory() {
try {
Fl OMFactory result
= new FI OVFact ory(
FI OM npl . cl ass. get Nane(),
CCRI npl . cl ass. get Name(),
Attributel npl.class. get Name(),
Attribut eMappi ngl npl . cl ass. get Nane(),
TypeNarel npl . cl ass. get Nane() );
return result;
}
catch (Exception exc) {

throw new Runti neException(exc.getC ass() + ": " + exc.getMessage());

131



public static FIOWactory factory() {
if (_default Factory==null)
_defaul t Factory = newrl OMFactory();

return _defaul tFactory;

6. FCRImpl.java

package mi | . navy. nps.cs.ooni.inpl;

inmport java.util.Arraylist;
inmport java.util.lterator;
inmport java.util.List;
import java.util.Set;

inmport java.util.HashSet;
import java.util.Arrays;
import java.util.Collections;
import java.util.Collection;

i mport java.net. URL;

import ml.navy.nps.cs.oom.?*;
import ml.navy.nps.cs.ooni.fiom?*;

import ml.navy.nps.cs.ooni.exceptions.*;

| *%
*
* @ut hor LSC
* @ersion 1.0
*/

public class FCRInpl inplenents FCR {

| **

* The name of this FCR
*/

protected String _fcrNanme = ;

| **
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* The Java class nanme that inplenments the FCRInstance for this FCR
*/

protected String _javaCd assNaneg;

/**

* The FEV that corresponds to this FCR
*/

protected FEV _fev = null;

| **
* The list of CCRs corresponding to this FCR
*/

protected Set _ccrSet = new HashSet();

| **
* The schema for this FCR

*/

protected FCRSchema _fcrSchema = new FCRSchemal npl () ;

[ *x
* Required for Castor Marshaller and Unmarshall er.
*/

public FCRI npl () {

IET
* Creates a new instance with specified nane.
*/
public FCRInpl (FEV fev, String fcrNane) {

set FCRNane(f cr Nan®e) ;
set FEV(fev);

public String get FCRName() {

return _fcrNaneg;

| **
* Sets the name of this FCR
* To be used only by the constructor
* and during restoration from persistent storage, using

* Castor Unnarshaller.
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*/
public void set FCRNanme(String fcrName) {

_fcrNane = fcrNaneg;

| **
* Sets the FEV of this FCR

* To be used only by the constructor

* and by Castor Unmarshaller during restoration from persistent storage.
*

*/

public void set FEV(FEV val ue) {

_fev = val ue;

public CCR[] get CCR() {
return (CCR[])_ccrSet.toArray(new CCR ccrCount()]);

public FEV get FEV() {

return _fev;

public int ccrCount() {

return _ccrSet.size();

public void findCCR(SearchHandl er handler) {
Iterator iter = _ccrSet.iterator();
CCR ccr;
while (iter.hasNext()) {
ccr = (CCR)iter.next();
if ( handler.satisfied(ccr) )
handl er. add(ccr);

public CCR[] findCCR( String systemNane ) {
java.util.HashSet result = new java.util.HashSet();
fi ndCCR( makeCCRSyst enNanmeSear chHandl er (syst emNanme, result) );
return (CCR[]) result.toArray(new CCR[result.size()]);
| *
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List result = new ArrayList();
Iterator iter = _ccrList.iterator();
CCR ccr;
while (iter.hasNext()) {
ccr = (CCR)iter.next();
if ( ccr.getSystenmNane().equal sl gnoreCase(systenmNane) )
result.add(ccr);
}
return (CCR[]) result.toArray(new CCRresult.size()]);
*/
}
public CCR findCCR(String systemNane, String ccrNane) {
Iterator iter = _ccrSet.iterator();
CCR ccr;
while (iter.hasNext()) {
ccr = (CCR)iter.next();
if ( ccr.getSystenName().equal sl gnoreCase(systemNane) &&
ccr. get CCRNane() . equal sl gnor eCase(ccr Nare) )
return ccr;

}

return null;

}

public CCR findCCR(String systemNane, URL xnl NanmeSpaceURl) {
i f (xm NameSpaceURI ==nul |)

return null;
Iterator iter = _ccrSet.iterator();
CCR ccr;

String url String = xm NaneSpaceURIl . toString();
while (iter.hasNext()) {
ccr = (CCR)iter.next();
if ( ccr.getSystenName().equal sl gnoreCase(systenmNane) &&
ccr. get XMLNanmeSpaceURI (). equal s(url String) )
return ccr;

}

return null;

/*
public CCR findCCR( URL xml NaneSpaceURl ) ({
i f (xm NameSpaceURl ==nul |)

return null;
Iterator iter = _ccrlList.iterator();
CCR ccr;
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String url String = xm NameSpaceURI .toString();
while (iter.hasNext()) {
ccr = (CCR)iter.next();
if ( ccr.get XM_NaneSpaceURI ().equal s(url String) )
return ccr;
}
return null;
}
*/
publ i c bool ean ccrExi sts(String systemName, String ccrName) {
return findCCR(systenmNane, ccrNane)!=null;
}
publ i c bool ean ccrExists(String systenmNane, URL xm NaneSpaceURl) {
return findCCR(systenNarme, xnml NameSpaceURI)!=null;

public CCR newCCR(String systemName, String ccrName, URL xm NameSpaceURl)
throws DuplicateKeyException {
if ( ccrExists(systemName, ccrNane) )
throw new Dupl i cat eKeyException(ccrName + " already exists for system " + systemNane);
if ( ccrExists(systemNanme, xm NaneSpaceURl) )

throw new DuplicateKeyException(xm NameSpaceURI + " already exists for system " +
syst emNane) ;

CCRInpl ccr = new CCRInpl (this, systemName, ccrNane);
if ( xm NameSpaceURI ! =null)

ccr. set XMLNanmeSpaceURI ( xm NaneSpaceURl .toString() );
_ccrSet.add(ccr);

return ccr;

| *x
* Adds the specified CCR object to this FCR
* <strong> the FCR field of the CCRI npl paranmeter is updated to
* point to this object. </strong>
* <p>Al so used by Castor Unmarshaller only.
*/
public void addCCR( CCR newCCR ) {
((CCRI npl ) newCCR) . set FCR(t hi s) ;
_ccrSet. add(newCCR) ;
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publ i ¢ FCRScherma get FCRScherma() {
return _fcrScheng;
}
[ *x
* Public access required by Castor Unmarshaller.
*/
public void set FCRSchema( FCRSchema v ) {

_fecrSchema = v;

public String getJavaC assName() {
return _javaC assNane;
}
public void setJavad assNane(String classNane) {

_javad assNane = cl assNane;

| **
* A factory nethod that returns an instance of SearchHandl er for search of
* CCRs by system nanme of the CCRs.
*/
public static SearchHandl er makeCCRSyst enNanmeSear chHandl er (

String systenmNane,

java.util.Set resultSet) ({

return new CCRSyst emNanmeSear chHandl er ( syst enNanme, resultSet );

| *x
* @aram syst emNane
* @ar am xnl NanmespaceURl
* @aramresult A single elenent array to hold the result, the element holds
* a null value if no match found.
*/
public static CCRKeySearchHandl er nakeCCRKeySear chHandl er (
String systemNane, URL xm NanespaceURl,

CCR[] result) {
if (result.length<l)

throw new I || egal Argurment Exception( "Argument result nust not be an enpty array."

return new CCRKeySear chHandl er (syst emName, xm NamespaceURI, result);

static void pl(String m {
Systemout.printin(m;
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[ *x
* An inplenentation allow ng search of CCR by the SystenNane.
*/
cl ass CCRSyst emNanmeSear chHandl er inpl ements SearchHandl er {
Col l ection _resultCollection;
String _systenmNane;
publ i ¢ CCRSyst emNaneSear chHandl er (String systenmNane, Collection resultCollection) {
_resultCollection = resultCollection;
_systemNane = systenmNane;
}
public bool ean carryOn() { return true; }
publ i c bool ean satisfied(Object obj) {
if (obj==null) return false;
CCR ccr = (CCR)obj;
return ccr.get SystenName() . equal sl gnor eCase(_syst enNane) ;
}
public void add(Object obj) {
_resul tCol | ection. add(obj);

}; 11 CCRSyst enNanmeSear chHandl er
| **
* An inplenentation allow ng search of CCR by the SystenName and NanespaceURl .
* There can be at nost one matchi ng CCR
* This handler is only applicable within a FE.
*/
cl ass CCRKeySear chHandl er inmplements SearchHandl er {
bool ean found=f al se;
CCR[] _result;
String _systenNane;
URL _xnl NanmespaceURI ;
String _url String;

| **
* @aram syst emNane
* @aram xnl NanespaceUR
* @aramresult A single elenent array to hold the result.
*/
publ i ¢ CCRKeySear chHandl er (String systemNarme, URL xm NamespaceURI,
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CCR[] result) {

_systemNane = systemNane;

_xm NanespaceURl = xm NanespaceURl ;

_url String = _xm NanespaceURl . toString();

_result =result;

_result[0] = null;
}
public bool ean carryOn() { return !found; }
publ i c bool ean satisfied(Object obj) {

if (obj==null) return fal se;

CCR ccr = (CCR)obj;

return ccr.get SystenNane() . equal sl gnor eCase(_syst emNane) &&

ccr. get XM_NanmeSpaceURI () . equal sl gnoreCase(_url String) ;

}
public void add(Qbject obj) {

_result[0] = (CCR)obj;

found = true;

}; 11 CCRSyst enNanmeSear chHandl er

7. FCRSchemalmpl.java

package mi|.navy. nps.cs.ooni.inpl;

import java.util.*;
import java.lang.reflect.*;

i mport java. beans. *;

import mil.navy.nps.cs.oom.*;
inmport ml.navy.nps.cs.oon.fiom?*;

import ml.navy.nps.cs.ooni.exceptions.*;

/**

* @ut hor LSC
* @ersion 1.0
*/

public class FCRSchemal npl extends Schenal npl
i mpl enents FCRSchena {
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/**

* The list of top level attributes of this schema.
*/

List _attributes = new Arraylist(10);

| **
* Public no-arg constructor required by Castor Unmarshaller.
*/

publ i ¢ FCRSchenal npl () {

}

8. FEImpl.java

package mi|.navy. nps.cs.ooni.inpl;

inmport java.util.lterator;
import java.util.Arraylist;
inmport java.util.List;

import java.util.Arrays;

i mport java.net. URL;

import ml.navy.nps.cs.oom.?*;
import ml.navy.nps.cs.ooni.fiom?*;

inmport ml.navy.nps.cs.ooni.exceptions.*;

/**
* @ut hor LSC

* @ersion 1.0
*/

public class FEInpl inplenents FE {

| *x
* Nane of this FE

*/

protected String _feNane = ""

] *x

* The FIOM that this FE bel ongs to.
*/
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private FIOM _fiom = null;

/**

* The FEV of this FE.

*/

protected FEV _rootFEV = null;
/**

* The parent of this FE

*/

protected FE _parent = null;

/**

* The list of child FEVs of this FEV.

*/

protected List _childList = new ArrayList();

IET
* Public access required for restoration using Castor Unmarshaller.
*/
public FEImpl () {

}

| *%
* Creates a FEInpl with specified nane that belongs to the specified FIOM
* Package-1evel access only.

*/
FEI npl (FIOM fiom FE parent, String feNane) {

set FlOM fiom;

set FENarre( f eNane) ;

set Par ent (parent);

[ *x
* Returns the FIOMthat this FE bel ongs to.
* @eturn Returns the FIOMthat this FE belongs to.
*/

public FIOM getFIOM) {

return _fiom
}
| **

* Sets the FIOMthat this FE belongs to,

141



* should only be called from

* FIOM npl . set FE() during restoration from storage,
* or fromthis class's constructor.

* therefore, it is package-level access.

*/

void setFIOMFIOM v) {

_fiom=v;

| **
* Gets the name of this FE.
*/
public String get FENanme() {
return _feName;
}
[ *x
* Sets the name of this FE.
* Public access required for restoration from storage.
*/
public void set FEName(String v) {

_feNane = v;

public FEV get Root FEV() ({

return _root FEV;

/**
* Sets the FEV of this FE.

* Only to be used in the constructor and

* to restore from persistent storage by Castor Unnarshaller.

*

*/

public void setRoot FEV(FEV v) ({
_root FEV = v;
((FEVI npl ) _root FEV) . set FE(t hi s);

public FEV findFEV( String fevNane ) {
if ( _rootFEV. get FEVNane() . equal sl gnoreCase(fevNane) )
return _root FEV;

return _root FEV. fi ndDescendent (fevNane, true);
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public bool ean fevExists(String fevNane) {
return findFEV(fevNane)!=null;

public FEV createRoot FEV(String fevNane) {
_rootFEV = new FEVInpl ( null, this, fevName );

return _root FEV,

| *x
* Equals if and only if names are equal and getFl OM ) ==0.get FIOM).
*/
publ i c bool ean equal s(Cbject o) {

if (o ==null)
return fal se;
if (o instanceof FE) {
FE fe = (FE)o;
return get FENanme() . equal sl gnoreCase(fe. get FEName()) &&
get Fl OV ) ==fe. get Fl OV) ;
/'l cannot use getFI OM).equal s() here,
I/l else will fall into infinite Ioop
}
el se

return fal se;

public FE getParent() {

return _parent;

| **
* Sets the parent of this FE, the caller is responsible for updating the
* child list of the parent.

* Private access, to be called only from

* FElnpl.setChild(), FElInpl.createChild() and FEInpl.renmoveChild().

*/

private void setParent(FE parent) {

_parent = parent;

public int childCount() {
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return _childList.size();

public FE[] getChild() {
return (FE[])_childList.toArray( new FE[ childCount() ] );
}
IEx
* Sets the list of children with the specified array.
* Cenerally, to be called only fromthe Castor Unnarshaller.
*/
public void setChild( FE[] v ) {
_childList.clear();
_childList.addAl | ( Arrays.asList(v) );
FEI npl fel npl;
for (int i=0; i<v.length; i++) {
felmpl = (FEInpl)(v[i]);
felnmpl.setParent (this);
felnmpl.setFIOMthis.getFIOM));

public FE newChild(String chil dFENane) throws Dupli cateKeyException {
i f (hasDescendent (chil dFENane, true)) {
throw new Dupl i cat eKeyException(chi |l dFENane + " already exists.");
}
FEI npl fe = new FElI npl (this.getFIOM), this, childFENane);
_childList.add(fe);

return fe;

publ i ¢ bool ean hasDescendent (String descendent Nane, bool ean recurseTree) {

return null != findDescendent (descendent Name, recurseTree);

public FE findDescendent (String descendent Nane, bool ean recurseTree) {

FE[] children = getChild();
FE result;
FE curr;
for (int i=0; i<children.length; i++) {

curr = children[i];

if (curr.get FEName(). equal sl gnor eCase(descendent Nane))

return curr;

if (recurseTree) {
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result = curr.findDescendent (descendent Nanme, true);
if (result!=null)

return result;

}

return null;
}
public void findCCR(SearchHandl er handl er) ({
if (getRootFEV()!=null)
get Root FEV() . fi ndCCR( handl er);
if (handler.carryOn())
fi ndDescendent CCR( handl er) ;

public void findDescendent CCR( Sear chHandl er handl er) {
FE[] children = getChild();
FE curr;
for (int i=0; i<children.length; i++) {
curr = children[i];
curr. findCCR(handl er);
| *
if (handl er.satisfied(curr.getRoot FEV().get FCR()))
handl er. add(curr. get Root FEV() . get FCR());
if (handler.carryOn())
curr. findDescendent CCR( handl er);
*/

}

public CCR[] findCCR(String systenmNane) {
java.util.Set resultSet = new java.util.HashSet();
findCCR( FCRI npl . makeCCRSyst emNaneSear chHandl er ( systenNanme, resultSet ) );
return (CCR[]) resultSet.toArray(new CCR[resultSet.size()]);

public CCR findCCR(String systenNanme, URL xnl NameSpaceURl) {
CCR[] result = new CCR[1];
findCCR( FCRI npl . makeCCRKeySear chHandl er (syst enNanme, xm NameSpaceURl, result) );
return result[0];
| *
CCR result = null;
if (getRoot FEV()!=null)
result = getRoot FEV(). fi ndCCR(systemNane, xml NaneSpaceURI);

if (result==null)
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return findDescendent CCR(systenNanme, xm NaneSpaceURl);
el se
return result;

*/

public CCR findDescendent CCR(String systemNane, URL xm NaneSpaceURl) {

FE[] children = getChild();
CCR resul t;
FE curr;
for (int i=0; i<children.length; i++) {

curr = children[i];

result = curr.findCCR(systemNane, xm NanmeSpaceUR!);

if (result!=null)

return result;

}

return null;

9. FEVImpl.java

package mi|.navy. nps.cs.ooni.inpl;

inmport java.util.List;
inmport java.util.Arrays;
inmport java.util.lterator;
import java.util.Arraylist;
i nport java. net. URL;

import ml.navy.nps.cs.oom.?*;
import ml.navy.nps.cs.oon.fiom?*;

import mil.navy.nps.cs.ooni.exceptions.*;

/**

* A reference inplenentation of a Federation Entity View
* @uthor LSC

* @ersion 1.0

*/

public class FEVInpl inplenents FEV {
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| **
* The parent of this FEV.

*/

protected FEV _parent = null;

IEx
* The list child FEVs of this object.

*/

protected List _childList = new ArrayList();

/**

* The nanme of this FEV.

*/

protected String _fevName = "";

/**

* The FE of this FEV.
*/

protected FE _fe = null;

/**

* The FCR corresponding to this FEV.
*/

protected FCR _fcr = null;

IET
* Public constructor required for Castor Marshal and Unnmarshal .
*/

public FEVInpl () {

}

| *%
* Creates an FEVInpl instance with the specified name and FE.
*/
FEVI mpl (  FEV parent, FE fe, String fevName ) {

set FE(fe);

set FEVNane(f evNane) ;

set Par ent (parent);

public FCR createFCR(String fcrNanme) {
FCR result = new FCRInpl (this, fcrNane);
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set FCR(resul t);

return result;

public String get FEVName() {
return _fevName;
}
| *%
* Sets the name of this FEV.
* Only to be used to restore this object from persistent storage.
*/
public void set FEVName(String v) {

_fevNane = v;

public FE get FE() ({

return _fe;

| *x
* Sets the FE of this FEV.

* Only to be used in the constructor and

* to restore this object from persistent storage.
*/

public void setFE(FE fe) {

_fe =fe;

public FCR get FCR() {

return _fecr;

| **
* Sets the FCR of this FEV.
* To be used in the constructor,
* Castor Unmarshall er and
* by FEInpl.setFCR() to restore this object from persistent storage.
*/
public void set FCR(FCR fcr) {
_fer = fer;

((FCRInpl ) _fcr).set FEV(this);
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public FEV getParent () {

return _parent;

| **
* Sets the parent of this FEV, the caller is responsible for updating the
* child list of the parent.

* Private access, to be called only from

* FEVInpl.setChild(), FEVInpl.createChild() and FEVInpl.renoveChild().
*/

private void setParent(FEV parent) {

_parent = parent;

public int childCount() {

return _childList.size();

public FEV[] getChild() {
return (FEV[]) _childList.toArray( new FEV[ childCount() 1 );

| *x
* Sets the list of children with the specified array.
* Sets the Parent and FE properties of each child appropriately.
* CGenerally, to be called only fromthe Castor Unnmarshaller.
*/
public void setChild( FEV[] v ) {
_childList.clear();
_childList.addAl | ( Arrays.asList(v) );
FEVI mpl fevl npl;
for (int i=0; i<v.length; i++) {
feviml = (FEVInpl) (v[i]);
fevlnpl . set Parent (this);
fevlinmpl.setFE(this.getFE());

/**

* Create a new child FEV for this FEV and returns the newy created child.
* @eturn Returns the newy created child FEV.
*/
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public FEV newChild(String chil dFEVNane) throws Dupli cateKeyException {
i f (hasDescendent (chil dFEVName, true)) {
t hrow new Dupl i cat eKeyExcepti on(chil dFEVName + " already exists.");
}
FEVI npl fev = new FEVI npl (this, this.getFE(), childFEVNane);
_childList.add(fev);

return fev;

publ i c bool ean hasDescendent (String descendent Nane, bool ean recurseTree) {

return null != findDescendent (descendent Name, recurseTree);

public FEV findDescendent (String descendent Nane, bool ean recurseTree) {
FEV[] children = getChild();
FEV result;
FEV curr;
for (int i=0; i<children.length; i++) {
curr = children[i];
if (curr.get FEVNane(). equal sl gnor eCase(descendent Nane))
return curr;
if (recurseTree) {
result = curr.findDescendent (descendent Nane, true);
if (resultl=null)

return result;

}

return null;

public void findDescendent CCR( SearchHandl er handler ) {
/1 depth-first search
FEV[] children = getChild();
FEV curr;
for (int i=0; i<children.length & handler.carryOn(); i++) {
curr = children[i];

curr. findCCR(handl er);

}
public void findCCR(SearchHandl er handl er) {
if (getFCR()!=null)
get FCR() . fi ndCCR( handl er);
if (handler.carryOn())
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fi ndDescendent CCR( handl er) ;

public CCR[] findCCR( String systemNane ) {
java.util.HashSet resultSet = new java.util.HashSet();
findCCR( FCRI npl . makeCCRSyst emNanmeSear chHandl er (syst emNane, resultSet) );
return (CCR[]) resultSet.toArray( new CCRresultSet.size()] );

public CCR findCCR(String systemNanme, URL xnml NanmeSpaceURI) {
CCR[] result = new CCR[1];
findCCR( FCRI npl . makeCCRKeySear chHandl er (syst enNanme, xm NameSpaceURl, result) );
return result[0];
| *
CCR result = null;
if (getFCR()!=null)
result = get FCR().findCCR(systenmNanme, xml NaneSpaceURl);
if (result==null)
return findDescendent CCR(syst enNane, xm NanmeSpaceURl);
el se
return result;
*/

public CCR findDescendent CCR(String systemNane, URL xm NaneSpaceURl) ({

FEV[] children = getChild();
CCR resul t;
FEV curr;
for (int i=0; i<children.length; i++) {

curr = children[i];

result = curr.findCCR(systenmNane, xm NameSpaceUR!);

if (result!l=null)

return result;

}

return null;

| *%
* Equals if and only if get FEVNane().equal sl gnoreCase(o. get FEVNanme())
* and get FE() ==o0. get FE.
*/

publ i c bool ean equal s(Cbject o) {

if (o==null)
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retur

if (o

n fal se;

i nstanceof FEV ) {

FEV fev = (FEV) o;

retur

}

el se

retur

n get FEVNane() . equal sl gnor eCase(fev. get FEVNane())
get FE() ==f ev. get FE() ;

n fal se;

public int hashCode() {

StringBi
if (get

sh. ap
sb. appe

uffer sb = new StringBuffer();
FE()!=null)

pend( get FE().get FENane() );
nd("/" + get FEVNane());

return sh.toString().toLowerCase().hashCode();

10.

package mi |

i nport java.
i mport java.
import java.
i mport java.
i mport java.
i mport java.
i nport java.
i nport java.
i mport java.
i mport java.

i nport java.

import ml.
import ml.
import ml.

/**
*

*  @ut hor

* @ersion

FIOMImpl.java

. havy. nps. cs. oomi . inpl;

util.ArraylList;
util.lterator;
util.List;

util. Arrays;
util.Collections;
util.HashMap;
util.HashSet;
util. Set;

util. Map;

util.StringTokeni zer;

net . URL;
navy. nps. cs.oom . fiom*;

navy. nps. cs. oomi . excepti ons. *;

navy. nps. cs. oom . *;

LSC
1.0
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*/

public class FIOM npl inplenents FIOM {

/**

* The nane of this fiom

*/

protected String _fiomName = "";

| **
* The FEs in this FIOM

*/

protected List _felList = new ArrayList();

IET
* Holds the list of translations known to this FIOM

* Each entry has a key nade of the fully qualified name of the

* FCRInstance's class and the CCRInstance's class, separated by a comma.
* Each entry's value is the fully qualified class name of the specific
* descendent of AbstractTranslation.

*/

protected Map _transl ati onMap = new HashMap();

| *x
* The factory for the inplenentation of this FIOM

* This field is initialised whenever a new instance is constructed.
*/

protected FIOVFactory _factory = null;

| **
* The list of unregistered CCRs corresponding to this FIOM
*/

protected Set _unregisteredCcrSet = new HashSet ();

/**

* |nitialisation, to be called fromall constructors.
*/

private void init() {

_factory = Factorylnpl.factory();

| **

* Required for save/load to/fromfile.
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*/
public FIOM npl () {
init();

| **
* No arguments constructor needed for Marshalling by Castor.
*/
public FIOM npl (String nane) {

init();

_fiomName = nane;

public String getFl OWane() {

return _fionmNane;

| **
* Sets the name of this FIOM

* Only to be used to restore this object from persistent storage.
*/

public void set Fl OWane(String nanme) {

_fiomNane = nane;

public int feCount() {

return _felist.size();

public FE[] getFE() {
return (FE[])_feList.toArray(new FE[feCount()]);

| **
* Sets the array of FEsS in this FIOM used to restore this object from
* persistent storage. Calls setFIOM) on each elenent in v.
*
* @aramyv The array of FEs to be set for this FIOM each elenent's
* fiomproperty is set to this object.
*/
public void setFE(FE[] v) {
_felist.clear();

_feList.addAl'l (Arrays. asList(v));
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for (int i=0; i<v.length; i++) {

((FEInpl) v[i]).setFIOMthis);

}

}

public FE findFE(String feNane) {
Iterator iter = _felList.iterator();
FE fe;

while (iter.hasNext()) {
fe = (FE)iter.next();
if ( fe.getFEName().equal sl gnoreCase(feNane) )
return fe;

}

return null;

publ i c bool ean feExists(String feName) {
return findFE(feNane) != null;

public FE newrFE(String feNanme) throws DuplicateKeyException {
if ( feExists(feNane) )
throw new Dupl i cat eKeyException(feNane + " already exists.");
FEI npl fe = new FEInpl ( this, null, feNane );
_felList.add(fe);

return fe;

public CCR findCCR(String systenNanme, URL xnl NameSpaceURI) {
FE[] feArray = get FE();
CCR resul t;
for (int i=0; i<feArray.length; i++) {
result = feArray[i].findCCR(systemNane, xm NanmeSpaceUR!);
if (result!=null)
return result;

}

return null;

public CCR newCCR(String systenName, String ccrName, URL xml NameSpaceURl)
throws Dupli cat eKeyException {
if ( ccrExists(systemName, ccrNane) )

throw new Dupl i cat eKeyException(ccrName + " already exists for system " + systenmNane);
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if ( ccrExists(systemNanme, xm NaneSpaceURl) )

throw new DuplicateKeyException(xm NameSpaceURI + " already exists for system "
syst emNane) ;

/1 CCRInpl ccr = new CCRInpl (null, systenNane, ccrNane);
CCR ccr = factory().mkeCCR(null, systenmNane, ccrNane);
if ( xm NameSpaceURI ! =null)

ccr. set XM_NanmeSpaceURI ( xml NameSpaceURl . toString() );
addUnr egi st er edCCR(ccr) ;
return ccr;

}// CCR newCCR(String, String, URL)

public void registerCCR(FCR fcr, CCR ccr) {
if (_unregisteredCcrSet.contains(ccr)) {
ccr.joinFCR(fcer);

_unregi steredCcr Set. renove(ccr);

public void addUnregi steredCCR( CCR newCCR ) {

_unregi steredCcr Set . add( newCCR) ;
}
public CCR[] getUnregisteredCCR( ) {

return (CCR[]) _unregisteredCcrSet.toArray(
new CCR[ unr egi st eredCCRCount ()] );

}
public int unregisteredCCRCount () {

return _unregisteredCcrSet.size();

}

public CCR findUnregi steredCCR(String systemName, String ccrName) {
Iterator iter = _unregisteredCcrSet.iterator();
CCR ccr;;

while (iter.hasNext()) {
ccr = (CCR)iter.next();
if ( ccr.getSystenName().equal sl gnoreCase(systenmNane) &&
ccr. get CCRNane() . equal sl gnor eCase(ccr Nanme) )
return ccr;
}
return null;
}
public CCR findUnregisteredCCR(String systemNane, URL xm NaneSpaceURl) {
if (xm NameSpaceURI ==nul |)

return null;
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Iterator iter = _unregisteredCcrSet.iterator();
CCR ccr;
String url String = xm NameSpaceURI.toString();
while (iter.hasNext()) {

ccr = (CCR)iter.next();

if ( ccr.getSystenmName(). equal sl gnoreCase(systenmNane) &&

ccr. get XM_NanmeSpaceURI (). equal s(url String) )
return ccr;

}

return null;

publ i c bool ean ccrExists(String systemNane, String ccrNane) {
return findUnregisteredCCR(systemNane, ccrName)!=null;

}

publ i c bool ean ccrExi sts(String systenNanme, URL xnl NameSpaceURl) {
return findUnregi steredCCR(systenNanme, xm NaneSpaceURl)!=null;

publ i c bool ean equal s(Cbject 0) {
if (o==null)
return fal se;
if (o instanceof FIOM {
FIOMfiom= (FIOW o;
if (!getFl OWane().equal sl gnoreCase(fiom get Fl OWane()))
return fal se;
el se
return Arrays. equal s(getFE(), fiomgetFE()) ;
}
el se

return false;

public void addTransl ation( String fcrd assNane, String ccrC assNane,
String translati onC assNanme ) {
_transl ati onMap. put ( fcrd assNane + ", " + ccrCl assNane,
transl ati onCl assNane );

}
public String findTranslation( String fcrd assNane, String ccrd assNane ) {

String result = (String)_translationMap.get( fcrC assNanme + "," + ccrC assNane );

if (result==null)

return null;

if (result.length()==0)

157



return null;
el se

return result;

}
| *%
* For use by Castor Marshaller.
*/
public String[] getTranslations() {
String[] result = new String[_translati onMap. size()];
Set entries = _translationMap.entrySet();
Iterator iter = entries.iterator();
Map. Entry entry;
int i =0;
while (iter.hasNext()) {
entry = (Map. Entry) iter.next();
result[i] = (String)entry.getKey() + "=" + (String)entry.getVal ue();
i ++;
}
return result;

}
| *x
* For use by Castor Unmarshaller.
*/
public void setTranslations(String[] v) {
_translati onMap. clear();
StringTokeni zer tokenizer;
String key;
String val;
for (int i=0; i<v.length; i++) {
tokeni zer = new StringTokenizer( v[i], "=");
if (tokenizer.hasMreTokens())
key = tokeni zer. next Token();
el se
conti nue;

if (tokenizer.hasMreTokens())

val = tokenizer. next Token();
el se
conti nue;

if (key.length()==0 || val.length()==0)
conti nue;

_transl ati onMap. put ( key, val );
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public FI OMFactory factory() {

return

_factory;

public TypeNane nakeTypeNane( String typeNane ) {

return _factory. makeTypeNane(typeNane);

}

public TypeNanme makeTypeNane( C ass theC ass ) {

return _factory. makeTypeNane(t heC ass);

}

public TypeName makeArrayTypeNane( String typeName, int dinensionCount ){

return _factory. makeArrayTypeNane(typeNane, di nensi onCount);

}

public TypeName makeArrayTypeNane( C ass theC ass, int dinensionCount ){

return _factory. makeArrayTypeNane(thed ass, di mensi onCount);

static void p(String m {

Systemout. println(mnm;

}
}
11.
package mi |
import java

import java
import java
import java

i mport java

i mport org.
i nport org.
i mport org.
i mport org.

import mil
import mil

OOMIDatabaselmpl.java

. havy. nps. cs. oonmi . inpl;

Lutil.*;

.io.FileWiter;

.i0.FileReader;

.i 0.1 CException;

.io.File;

exol ab. castor.
exol ab. castor.
exol ab. castor.

exol ab. castor.

xmi
xm
xm
xm

. Marshal l er;

. Unmar shal | er;

. Mar shal Excepti on;

. Val i dati onExcepti on;

. navy. nps. cs. oom . *;

. havy. nps. cs. ooni . excepti ons. *;
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import ml.navy.nps.cs.oon.fiom?*;

[ *x
* A default inplenentation of OOM Dat abase.

* Relies on the Castor Marshaller and Unmarshaller to handle
* | oading/saving fronmto persistent storage (an XM file).

* @uthor LSC

* @ersion 1.0

*/

public class OOM Dat abasel npl inpl ements OOM Dat abase {

| **
* The list of FIOMs in this database.
*/

List _fionmlist = new ArrayList();

[ *x
* This class should only be instantiated using
* <a href="#saveToFile(String)"> saveToFile(String xm Fi |l enane) </a>.
*/

publ i ¢ OOM Dat abasel npl () {

}

IET
* Saves this OOM Database to an XML file.
*/
public void saveToFile(String xm Fil enane) throws | OException,
Val i dati onExcepti on,
Mar shal Exception {
FileWiter witer = new FileWiter(xnlFil enange);

Marshal I er. narshal (this, witer);

/**

* Creates a new OOM Dat abase object fromdata in the specified XM. file.
* If the XM_ file does not exist, the returned object is

* set to default values that represents an enpty database.

*

* @aram xm Fil enamre The XML file where the data is stored.

* @eturn Returns a new OOM Dat abase with content restored fromthe specified

160



* XML file. If the XM file does not exist, the returned object is
* set to default values that represents an enpty database.
*/
public static OOM Dat abase | oadFronFile(String xm Fil enane)
throws | CExcepti on,
Val i dati onExcepti on,

Mar shal Exception {

if (new File(xm Filenane).exists()) {

Fi | eReader reader = new Fil eReader (xm Fi |l enane) ;

return (OOM Dat abase) Unnarshal | er. unnar shal (OOM Dat abasel npl . cl ass, reader);
}
el se

return new OOM Dat abasel npl ();

public int fiomCount() {

return _fionlist.size();

public FIOM] getFIOM) {
return (FIOM]) _fionlist.toArray(new FIOV fionCount()]);

| *%
* Sets the list of FIOMs fromthe specified val ue.
* For use by the persistence storage to restore this object.
*/
public void setFIOM FIOV] value ) {
_fiomList.clear();
_fionlist.addAl | (Arrays. asLi st (val ue));
}
public static void p(String m {
Systemout.printin(n;
}
public FIOM newrFl OM String fionNane ) throws Duplicat eKeyException {
FIOMresult = null;
if (fionExists(fiomNane)) ({
t hrow new Dupl i cat eKeyException(fiomNane + " already exists.");
}
result = new FlI OM npl (fi onNane) ;
_fionList.add(result);

return result;
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}
public bool ean fionExists( String fionNanme ) {

return findFlOMfiomNane) != null;

public FIOMfindFIOM String fiomNane ) {
FIOMresult = null;
Iterator iter = _fionlList.iterator();
FI OM curr;
while (iter.hasNext()) {
curr = (FIOM iter.next();
if (fiomNane. equal sl gnoreCase(curr.getFlOWane())) {
result = curr;

br eak;

}

return result;

publ i c bool ean equal s(Cbject 0) {

if (o ==null)
return fal se;

if ( o instanceof OOM Databasel npl ) {
OOM Dat abasel npl db = (OOM Dat abasel npl) o;
return Arrays.equal s( getFIOM), db.getFlIOM) );

}

el se

return fal se;

12. Schemalmpl.java

package m | . navy. nps.cs.ooni.inpl;

import java.util.List;
inport java.util.Arrays;
inmport java.util.lterator;
inmport java.util.Arraylist;
import java.util.WakHashMap;
import java.util.Mp;
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import ml.navy.nps.cs.oom.*;
inmport ml.navy.nps.cs.oonm.fiom?*;

import ml.navy.nps.cs.oomn .exceptions.*;

/**

* @ut hor LSC
* @ersion 1.0
*/

public class Schenal npl inplements Schema {

/**

* The list of top level attributes of this schema.
*/

protected List _attributes = new ArrayList();

IET
* A cache to attenpt to speed up findAttribute().
*/
private Map _attri buteMap = new WeakHashMap();

/**

* The fully qualified name of the class that this schema descri bes.
*/

protected TypeName _type = null;

/**

* Public no-arg constructor needed by Castor Unmarshaller.
*/

public Schemal npl () {

}

public TypeName get Type() { return _type; }
public void set Type( TypeNanme type) { this._type = type; }

public int attributeCount() { return _attributes.size(); }

public Attribute[] getAttribute() {
return (Attribute[]) _attributes.toArray( new Attribute[attributeCount()] );

}
public void setAttribute( Attribute[] value ) {

163



_attributes.clear();

_attributes.addAl | ( Arrays. asLi st (value) );

}

public void addAttribute( Attribute attr ) {

_attributes.add(attr);

}

public Attribute addAttribute( String nane, TypeNane type ) {
Attribute result = Factorylnpl.factory().mkeAttribute( null,

_attributes. add(result);

return result;

}

public void renmoveAttribute( Attribute attr ) {

/1 renove all

entries in the cache

_attributeMp. clear();

if ( _attributes.contains(attr) )

_attributes.renmove(attr);

el se {

bool ean done = fal se;

Iterator

= _attributes.iterator();

Attribute curr;

while (i.hasNext() && !done) {

curr

done

}

public Attribute findAttribute( Attribute attr ) {

Iterator

(Attribute)i.next();

curr.renmoveDescendent (attr);

_attributes.iterator();

Attribute curr;

Attribute c;
while (i.hasNext()) {
curr = (Attribute) i.next();

if (curr.equals(attr))

return curr;

¢ = curr.findDescendent (attr);

if (cl=null) {

return c;

}

return null;

}

public void enunerateAttributes( List

Iterator

_attributes.iterator();

result ) {
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Attribute attr;

while (i.hasNext()) {
attr = (Attribute) i.next();
result.add(attr);

attr.enunerateDescendents( result );

}

public Attribute[] enunmerateAttributes( ) {
List list = new ArrayList(20);
enunerateAttributes(list);

return (Attribute[]) list.toArray( new Attribute[list.size()] );

13. TypeNamelmpl.java

package m | . navy. nps.cs.ooni.inpl;

import java.util.Set;
import java.util.HashSet;
inmport java.util.Arrays;

import ml.navy.nps.cs.ooni.fiom TypeNane;

/**

* @ut hor LSC
* @ersion 1.0
*/

public class TypeNanel mpl inplenents TypeNane {

| **

*

* @nvariant _typeNanme != null
*/
String _typeName = "";

/**

* Public no-argunent constructor required by Castor.
*/
public TypeNanel mpl () {
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public TypeNanel npl (String typeNanme) {
if (typeName==null)
set TypeName("");
el se

set TypeNane(typeNane) ;

public String get TypeNane() { return _typeNane; }
public void set TypeNane(String val ue) {
if (value==null)
_typeNanme = "";
el se

_typeName = val ue;

publ i c bool ean equal s(bj ect obj) {
return toString().equals( ((TypeNane)obj).toString() );
}
public int hashCode() {
return toString().hashCode();
}
protected final char ARRAY_| NDI CATOR = ' [’
protected final char CLASS_ | NDI CATOR = 'L';

protected final Set _primtiveTypes = new HashSet (8);
{
_primtiveTypes. addAl | ( Arrays. asLi st (PRI M Tl VE_NAMES) );
}
public boolean isArray() {
if (_typeNane.|ength()==0)
return fal se;
el se
return _typeNane. char At (0) ==ARRAY_| NDI CATCR;
}
public boolean isPrimtive() {
if (_typeNane.|ength()==0)
return fal se;
el se {
if (isArray())
return fal se;
el se {

return _prinmitiveTypes. contains(_typeNane);
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}
public String toString() {

return _typeNamne;
}
public TypeName copy() {
return Factorylnpl.factory().mkeTypeNane( toString() );
}
protected Object clone() {

return copy();

14. ZzzTest_AttributeImpl.java

package mi | . navy. nps.cs.ooni.inpl;

import junit.framework. Test Case;
inmport java.util.List;

import java.util.Arrays;

inmport java.util.lterator;
import java.util.LinkedList;

import java.util.Arraylist;

import ml.navy.nps.cs.oom.*;
inmport mil.navy.nps.cs.oon.fiom?*;

import ml.navy.nps.cs.oomn.exceptions.*;

public class ZzzTest Attributel npl extends Test Case

{
Fl OWFactory _factory = Factoryl npl.newFl OVFactory();

public ZzzTest_ Attributelnpl (String Nane_)

{
super (Nane_) ;
} //public ZzzTest _Attributelnpl (String Name_)

protected void setUp()

{
} //protected void setUp()
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protected void tear Down()

{

} //protected void tearDown()

public static void main(String[] args)

{
String[] testCaseNane = {ZzzTest_Attributel npl.class.getNanme()};
junit.sw ngui. Test Runner. mai n(test CaseNane) ;

} //public static void main(String[] args)

public static void p(String m {
Systemout. println(m;

public void test_constructor_getset_Parent_Nane_Type_1() {
Attribute parent = new Attributelnpl ();
Attribute attr = _factory. nakeAttri bute(parent, "The nanme",
_factory. makeTypeNane(" The Type") );

assert True( parent.getParent() == null

&& attr.getParent () == parent

&& attr.get Name(). equal s(" The nane")

&& attr.get Type().equal s(_factory. makeTypeNane(" The Type"))

)

public void test_childCount_1() throws Exception {

Attribute attr = _factory.makeAttribute( null, "The nanme", _factory.makeTypeNanme("The
Type") )i
attr.newChil d( "namel", _factory. makeTypeNane("type") );//.newChil d("nanmel-

1", factory. nakeTypeNanme("typel-1"));
attr.newChild( "name2", _factory.makeTypeNanme("type"));
assertEqual s( 2, attr.childCount() );

public void test_getChild_1() throws Exception {

Attribute attr = _factory.makeAttribute( null, "The nane", _factory.nmakeTypeNanme("The
Type")):
Attribute[] attrs = new Attribute[] { attr.newChild("1", _factory. makeTypeNane("A")),
attr.newChild("2", _factory. makeTypeName("B")) };

assert True( Arrays.equal s(attrs, attr.getChild()) );
}

/**
* Calls setChild() once.
*/
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public void test_setChild_1() throws Exception {

Attributel npl attr = (Attributelnpl) _factory. makeAttri bute( nul |, "The nane",
_factory. makeTypeNane(" The Type") );
Attribute[] attrs = new Attribute[] { _factory. makeAttri bute( nul |,
"1", _factory. makeTypeNane("A")),
_factory. makeAttri but e( nul I,
"2", _factory. makeTypeNane("B") ) };
attr.setChild(attrs);
assert True( Arrays.equal s(attrs, attr.getChild()) );
}
/**
* Calls setChild() twice to ensure replacenent by the second call.
*/
public void test_setChild_2() throws Exception {
Attributel npl attr = (Attributelnpl) _factory. makeAttri bute( nul |, "The nane",
_factory. makeTypeNane(" The Type") );
Attribute[] attrs = new Attribute[] { _factory. makeAttri bute( nul |,
"1", factory. makeTypeNane("A") ),
_factory. makeAttri but e( nul I,
"2", _factory. makeTypeNane("B") ) };
attr.setChild(attrs);
attr.setChild(attrs);
assert True( Arrays.equal s(attrs, attr.getChild()) );
}
/**
* Find child, should not match with itself.
*/
public void test_findChild_1() throws Exception {
Attribute attr = _factory.makeAttribute( null, "The nane", _factory.nmakeTypeNanme("The
Type") );

Attribute attr_1 = attr.newChild( "namel", _factory.nakeTypeNanme("type"));

Attribute attr_1_1 = attr_1. newChild("nanel-1", factory. makeTypeNane("typel-1"));

Attribute attr_2 = attr.newChild( "name2", _factory.nmakeTypeNane("type"));

Attribute attr_3 = attr.newChild( "The nane", _factory. makeTypeNane("type"));
assertTrue( attr.findChild( "The nane" ) == attr_3 );

}

| **

* Find child, should not find grandchildren.

*/

public void test_findChild_2() throws Exception {

Attribute attr = _factory.makeAttribute( null,

"The nanme", _factory.nmakeTypeNanme("The
Type"));

Attribute attr_1 = attr.newChild( "namel",
Attribute attr_1 1 =

_factory. makeTypeNane("type"));
attr_1.newChil d("nanel-1", factory. makeTypeNane("typel-1"));
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Attribute attr_2 = attr.newChild( "nanme2", _factory.nakeTypeNane("type"));
Attribute attr_3 = attr.newChild( "The nane", _factory.nakeTypeNane("type"));
assert True( attr.findChild( "namel-1" ) == null );
}
| *%
* Find descendent.
*/
public void test_findDescendent _Attribute_1() throws Exception {

Attribute attr = _factory.makeAttribute( null, "The nanme", _factory.makeTypeNanme("The
Type"));

Attribute attr_1 = attr.newChild( "nanel", _factory.nakeTypeNane("type"));
Attribute attr_1_1 = attr_1. newChild("nanel-1", factory. makeTypeNane("typel-1"));
Attribute attr_2 = attr.newChild( "nane2", _factory.nakeTypeName("type"));
Attribute attr_3 = attr.newChild( "The nane", _factory.nakeTypeNane("type"));
Attribute attr_4 = attr.newChild( "The name 4", _factory.nmakeTypeNane("type"));

Attribute a = _factory.nekeAttribute( null, "The nane", _factory.mkeTypeNane("The
Type"));

Attribute a_1 = a.newChild( "namel", _factory.nakeTypeNanme("type"));
Attribute a_1_1 = a_1.newChild("nanel-1", _factory. makeTypeNane("typel-1"));
Attribute a_2 = a.newChild( "name2", _factory.nmakeTypeNane("type"));
Attribute a_3 = a.newChild( "The nane", _factory.nakeTypeNane("type"));
Attribute a_4 = a.newChild( "The name 4", _factory.makeTypeNanme("type"));
assertTrue( attr_4 == attr.findDescendent( a_4 ) );
}
IEx
* Find descendent.
*/
public void test_findDescendent _Attribute 2() throws Exception {

Attribute attr = _factory.nakeAttribute( null, "The nane", _factory.makeTypeNane("The
Type"));

Attribute attr_1 = attr.newcChild( "nanel", _factory.nakeTypeName("type"));
Attribute attr_1_1 = attr_1. newChild("nanel-1", factory. nakeTypeNane("typel-1"));
Attribute attr_2 = attr.newChild( "nanme2", _factory.nmakeTypeNane("type"));
Attribute attr_3 = attr.newChild( "The nane", _factory.nmakeTypeNane("type"));
Attribute attr_4 = attr.newChild( "The nanme 4", _factory.nakeTypeNane("type"));

Attribute a = _factory.nekeAttribute( null, "The nane", _factory.mkeTypeNanme("The
Type"));

Attribute a_1 = a.newChild( "nanel", _factory.nmakeTypeNane("type"));
Attribute a_1_1 = a_1. newChild("nanel-1", factory. nakeTypeNane("typel-1"));
Attribute a_2 = a.newChild( "nane2", _factory.nakeTypeNane("type"));
Attribute a_3 = a.newChild( "The nane", _factory.nmakeTypeNane("type"));
Attribute a_4 = a.newChild( "The nane 4", _factory.nmakeTypeNane("type"));
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//assertTrue( attr_1_1 == attr.findDescendent( a_1) );

assertTrue( attr_1_1 == attr.findDescendent( a_1.1) );

}

| **

* Find descendent.

*/

public void test_findDescendent _Attribute_3() throws Exception {

Attribute
Type"));

Attribute
Attribute
Attribute
Attribute
Attribute

Attribute
Type"));

Attribute
Attribute
Attribute
Attribute
Attribute

attr =

attr_1 =
attr_1 1
attr_2 =
attr_3 =
attr_4 =

a =

a_l = a.
a_l1-=
a2 = a.

a_3 = a.

_factory. makeAttribute( null, "The name", _factory. makeTypeNanme("The

attr.newChild( "namel", _factory.makeTypeNanme("type"));

= attr_1.newChild("nanmel-1", factory. makeTypeNanme("typel-1"));

attr.newChild( "name2", _factory.makeTypeNanme("type"));

attr.newChild( "The name", _factory.mkeTypeNanme("type"));

attr.newChild( "The nane 4",

factory. makeAttribute( null,

_factory. makeTypeNane("type"));

"The nane", _factory.nakeTypeNanme("The

newChi | d( "namel", _factory. makeTypeNane("type"));

a_1.newChil d("nanel-1", factory. makeTypeNane("typel-1"));

newChi | d( "name2", _factory. makeTypeNane("type"));

newChi | d( "The nane", _factory.makeTypeNane("type"));

a_4 = a.newChild( "The name 4 not found", _factory.mkeTypeNane("type"));

assert True( attr.findDescendent( a_4 ) == null );

}

/**

* Tests that copy() properly copies the ancestors.

*/

public void test_copy_1() throws Exception {

Attribute
Type"));

Attribute
Attribute
Attribute
Attribute
Attribute

attr =

attr_1 =
attr_1 1
attr_2 =
attr_3 =
attr_4 =

_factory. makeAttribute( null, "The nane", _factory.nmakeTypeNanme("The

attr.newChild( "namel", _factory.makeTypeName("type"));

= attr_1. newChil d("nanmel-1", _factory. makeTypeNanme("typel-1"));

attr.newChild( "name2", _factory.makeTypeNane("type"));

attr.newChild( "The nane", _factory.nakeTypeNane("type"));

attr.newChild( "The nane 4",

_factory. makeTypeNane("type"));

assertTrue( attr.copy().equals( attr ) && attr_4.copy().equal s(attr_4) );

}

/**

* Tests that copy() properly copies the descendents.

*/

public void test_copy_2() throws Exception {

Attribute
Type"));

attr =

_factory. makeAttribute( null

attr.setM nCccurs(100);
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attr.set MaxCccur s(200);
Attribute attr_1 = attr.newChild( "namel", _factory.nmakeTypeNane("type"));
Attribute attr_1 1 = attr_1.newChild("nanel-1", factory. makeTypeNane("typel-1"));
attr_1_1.setM nCccurs(10);
attr_1_1.set MaxQccurs(20);
Attribute attr_2 = attr.newChild( "name2", _factory.nmakeTypeNane("type"));
Attribute attr_3 = attr.newChild( "The nane", _factory.nmakeTypeNane("type"));
Attribute attr_4 = attr.newChild( "The-name-4", _factory.makeTypeNanme("type"));
Attribute clone = attr.copy();
Attribute clone_1_1 = clone.findDescendent(attr_1 1);
Attribute clone_3 = clone.findDescendent(attr_3);

assertTrue( clone_1_ 1l=attr_1 1

&& cl one. chi |l dCount () ==4
&% clone_1_1.equal s(attr_1_1)
&% clone_1_1.getParent().equal s(attr_1)
&& attr_4.chil dCount ()==0
&& cl one.getM nCccurs() == attr.getM nQccurs()
&& cl one. get MaxCccurs() == attr.get MaxQccurs()
&% clone_1_1.getM nCccurs() == attr_1_1.get M nCccurs()
&& clone_1_1.get MaxCQccurs() == attr_1_ 1. get MaxQccurs()
&& clone_3.getM nCccurs() == attr_3.getM nCccurs()
&& cl one_3. get MaxCccurs() == attr_3.get MaxCccurs()
)
}
| *%

* Duplicate attribute name.
*/
public void test_newChild_1() throws Exception {

try {
Attribute attr = _factory.nmakeAttribute( null, "The name", _factory.mkeTypeNanme("The
Type"));
attr. newChil d( "nanel", _factory. makeTypeNane("type")). newChil d("namel-

1", factory. makeTypeNane("typel-1"));
attr.newChild( "name2", _factory.makeTypeNane("type"));
attr.newChild( "name2", _factory.makeTypeNanme("type"));
fail( Uni queNaneVi ol ati onExcepti on. cl ass. get Nane() +
expected but not thrown." );
}
catch (Exception exc) {

assert Equal s( Uni queNaneVi ol ati onException. cl ass, exc.getC ass() );

}

/**

* Duplicate attribute name in grandchild,
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* no exceptions should be encountered.
*/
public void test_newChild_2() throws Exception {

try {
Attribute attr = _factory.nakeAttribute( null, "The name", _factory.mkeTypeNane("The
Type"));
attr. newChil d( "nanmel", _factory. mnakeTypeNane("type")). newChi | d(" nanmel-

1", _factory. makeTypeNanme("typel-1"));

attr. newchil d( "name2", _factory. makeTypeNane("type")). newChi | d( "nanme2",
_factory. makeTypeNane("type"));

assert True( true );
}
catch (Uni queNaneVi ol ati onExcepti on exc) ({
fail( UniqueNaneViol ati onException. cl ass. get Nane() +

" thrown." );

}

/**
* newChild(), tests Parent set.
*/
public void test_newChild_3() throws Exception {

Attribute parent = _factory.makeAttribute( null, "The nanme", _factory.nmakeTypeNane("The
Type"));
Attribute child = parent.newChild( "namel", _factory.nakeTypeNanme("type"));
assert True( parent == child.getParent() );
}
/**

* Test the set/get of nminCccurs, maxCccurs.
*/

public void test_getset_m nCccurs_maxCccurs() {
Attribute attr = new Attributel npl ();
attr.setM nQccurs(1);
attr.set MaxQccurs(10);
assert True( attr.getM nCccurs()==1 &&

attr.get MaxCccurs()==10 );

}

| **

* Tests isMandatory().

* getM nCccurs() ==

*/

public void test_isMandatory_1 true() {
Attribute attr = new Attributelnpl ();
attr.setM nCccurs(1);
attr.set MaxCccurs(10);
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assert True( attr.isMandatory() );

}

IET

* Tests isMandatory().

* getM nCccurs() > 1

*/

public void test_isMandatory_2_true() {
Attribute attr = new Attributel npl ();
attr.setM nQccurs(2);
attr.set MaxQccurs(10);
assert True( attr.isMandatory() );

}

| * %

* Tests isMandatory().

*/

public void test_isMandatory_1 false() {
Attribute attr = new Attributel npl ();
attr.setM nCccurs(0);
attr.set MaxQccurs(10);
assertTrue( !attr.isMandatory() );

}

| **

* Tests isArray().

*/

public void test_isArray_1_true() {
Attribute attr = _factory.makeAttribute( null, "abc", _factory.makeArrayTypeNane("def", 1)

attr.setM nCccurs(1);
attr.set MaxQccurs(10);
assertTrue( attr.isArray() );
}
| *x
* Tests isArray(). getMaxCccurs()>1.
*/
public void test_isArray_1 false() {
Attribute attr = _factory.nakeAttribute( null, "abc", _factory.makeTypeNane("def") );
attr.setM nCccurs(1);
attr.set MaxQccurs(2);

assertTrue( 'attr.isArray() );

public void test_equals_1() {
Attribute attrl = new Attributelnpl (null, "nane", _factory.nakeTypeNane("type"));
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Attribute attr2 = new Attributelnpl (null, "nane", _factory.nakeTypeNane("type"));
Attribute attr3 = new Attributelnpl (null, "nane", _factory.nakeTypeNane("typel"));
assert True( attrl.equals(attr2) & !lattrl.equals(attr3));

}

public void test_equals_2() {

Attribute comonPar ent
_factory. makeTypeNane("typel"));

new Attributel mpl (null, "parent",

Attribute attrl = new Attributel npl (cormonParent, "nane", _factory. makeTypeNane("type"));
Attribute attr2 = new Attributel npl (cormonParent, "nane", _factory.nmakeTypeNane("type"));
Attribute attr3 = new Attributelnpl (null, "nane", _factory.nmakeTypeNane("type"));
assert True( attrl.equals(attr2) & !lattrl.equals(attr3));

}

public void test_equal s_3() {
Attribute parentl = new Attributelnpl (null, "parent", _factory.nmakeTypeNane("typel"));
Attribute parent2 = new Attributelnpl (null, "parent", _factory.mkeTypeNane("typel"));
Attribute attrl = new Attributel npl (parentl, "name", _factory. mkeTypeNane("type"));
Attribute attr2 = new Attributel npl (parent2, "name", _factory. makeTypeNane("type"));
assertTrue( attrl.equals(attr2) );

}

public void test_equal s_4() {
Attribute parentl = _factory. makeAttri bute(

_factory. makeAttri bute(null,"grandparent”, factory. makeTypeNane("grandparent")),
"parent”, _factory. makeTypeNane("typel"));
Attribute parent2 = _factory. makeAttri bute(

_factory. makeAttribute(null, "grandparent"”, factory. makeTypeNane("grandparent")),
"parent”, _factory. makeTypeNane("typel"));

Attribute attrl = _factory. nakeAttribute(parentl, "nane", _factory. makeTypeNane("type"));
Attribute attr2 = _factory. nakeAttribute(parent2, "nane", _factory. makeTypeNane("type"));
assertEqual s( attrl, attr2 );

}

public void test_equal s_5() {
Attribute parent2 = factory. makeAttri bute(

_factory. makeAttri bute(null,"grandparent”, factory. nakeTypeNanme("grandparent")),
"parent”, _factory. makeTypeNane("typel"));

Attribute attrl = _factory.makeAttribute(null, "nane", _factory.nakeTypeNane("type"));
Attribute attr2 = _factory. nakeAttribute(parent2, "nane", _factory. makeTypeNane("type"));
assertTrue( !attrl.equal s(attr2) );

}

public void test_equals_6() {
Attribute parentl = _factory. makeAttri bute(

_factory. makeAttri bute(null,"grandparent”, _factory. nakeTypeNane("grandparent")),
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"parent Ab", _factory.nmakeTypeNanme("typel"));
Attribute parent2 = factory. makeAttri bute(

_factory. makeAttri bute(null,"grandparent”, factory. makeTypeNanme("grandparent")),
"parent”, _factory. makeTypeNane("typel"));
Attribute attrl = _factory. nakeAttribute(parentl, "nane", _factory. makeTypeNane("type"));
Attribute attr2 = _factory. makeAttribute(parent2, "nane", _factory.nmakeTypeNane("type"));
assertTrue( !attrl.equal s(attr2) );

}
| **
* Attributes with different child attributes can be equal.
*/
public void test_equals_7() {
Attribute parentl = _factory. makeAttri bute(

_factory. makeAttri bute(null,"grandparent"”, factory. nakeTypeNane("grandparent")),
"parent”, _factory. makeTypeNane("typel"));
Attribute parent2 = _factory. makeAttri bute(

_factory. makeAttri bute(null,"grandparent", factory. nakeTypeNane("grandparent")),
"parent”, _factory. makeTypeNane("typel"));
Attribute attrl = _factory.nakeAttribute(parentl, "nane", _factory.makeTypeNane("type"));
Attribute attrl 1 = factory.makeAttribute(attrl, "abc", _factory.nmakeTypeNane("type"));
Attribute attr2 = _factory. nakeAttribute(parent2, "nane", _factory.mkeTypeNane("type"));

Attribute attr2_1 = _factory. makeAttribute(attr2, "nane2",
_factory. makeTypeNane("type2"));

assertTrue( lattril_1.equals(attr2_1) && attrl.equals(attr2) );

}

public void test_fullpath_1() {
FI OWactory f = _factory;
Attribute pl = f.makeAttribute( null, "Parentl", f.nakeTypeNane("t"));
Attribute p2 = f.makeAttribute( pl, "Parent2", f.nakeTypeNane("t"));
assert Equal s( "Parent1", pl.fullPath() );

}

public void test_fullpath_2() {
FIl OvFactory f = _factory;
Attribute pl = f.makeAttribute( null, "Parentl", f.nakeTypeNane("t"));
Attribute p2 = f.makeAttribute( pl, "Parent2", f.makeTypeNane("t"));
assert Equal s( "Parentl1. Parent2", p2.fullPath() );

public void test_ancestors_1() {
FI OWactory f = _factory;
Attribute[] a = new Attribute[3];
a[0] = f.nakeAttribute( null, "Attr0", f.nmakeTypeName("t"));
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a[1l] = f.nakeAttribute( a[0], "Attrl", f.nmakeTypeName("t"));
a[ 2] f.makeAttribute( a[1], "Attr2", f.nakeTypeName("t"));

assert True( Arrays.equals( a, a[2].pathToArray() ) &&
a[0] . pathToArray().length == 1 );
}
} //public class ZzzTest _Attributel npl extends TestCase

15. ZzzTest CCRImpl.java

package m | . navy. nps.cs.ooni.inpl;

import java.util.*;
import java.io.*;

import junit.framework. Test Case;

import ml.navy.nps.cs.oom.?*;
import ml.navy.nps.cs.oon.fiom?*;

import ml.navy.nps.cs.ooni.exceptions.*;

public class ZzzTest CCRI npl extends Test Case
{

Fl OMFactory fionfFactory = Factoryl npl.newrl OWactory();

public ZzzTest_CCRInpl (String Nane_)

{
super (Nane_) ;
} //public ZzzTest _CCRI npl (String Nane_)

protected void setUp() throws Exception

{
} //protected void setUp()

protected void tear Down()

{
} //protected void tear Down()

public static void main(String[] args)

{
String[] testCaseNane = {ZzzTest_CCRI npl.cl ass. get Nane()};

juni t.sw ngui. Test Runner. mai n(test CaseNane) ;
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} //public static void main(String[] args)

[ *x
* Tests the constructor and get/set FCR and CCRNane.
*/
public void test_constructor_getset FCR CCRNane() ({
FCR fcr = new FCRInpl ();
CCR ccr new CCRI npl ( fcr, "Systen, "The CCR nane" );
assert True( ccr.getFCR() == fcr &&
ccr. get CCRNane() . equal s( "The CCR nane" ) );

public void test_getset_ CCRSchema_1() ({
CCRInpl ccr = new CCRInpl ( null, "Systent, "The Name");
CCRSchema newCcr Scherma = new CCRSchenal npl () ;
ccr. set CCRSchema( newCcr Schens) ;

assert True( ccr.get CCRSchema() == newCcr Schema );
}
public void test_getset_javaCd assNanme_xm NaneSpaceURl _1() {

CCR ccr = new CCRImpl ( null, "Systent, "The Name");

ccr.setJavaC assName( "a.c.d.f" );

ccr. set XMLNaneSpaceURI ( "http://abc. conl xsd/ abc. xsd" );

assertTrue( "a.c.d.f".equal s(ccr.getJavad assNane()) &&

"http://abc. com xsd/ abc. xsd". equal s(ccr. get XM_NaneSpaceURI ()) );

}

public void test_getset_SystemName_1() {
CCR ccr = new CCRImpl ( null, "SystenNanme", "The Name");
ccr.setJavaC assNanme( "a.c.d.f" );
ccr. set XM_NaneSpaceURI ( "http://abc. conl xsd/ abc. xsd" );
assert True( "SystemNane". equal s(ccr. get SystemNane()) &&
"The Name".equal s(ccr.get CCRNane()) );
}
public void test_i sMandat oryFCRAttri bute_1() {
Fl OMFactory f = fionfFactory;
CCRImpl ccr = new CCRInpl ( null, "SystemNane", "The Nane");
CCRSchema schema = ccr. get CCRSchema() ;
Attribute attrl = schenm. addAttri bute( "naneAA", fionfactory. makeTypeNane("theType") );
attrl.setM nCccurs(1);
Attribute attr2 = schema. addAttri bute( "nameAl", fionfFactory. makeTypeNane("theType") );

Attribute[] fcrAttrsl
= { f.makeAttribute( null, "FCR nameAA 1", f.makeTypeNane("theType") ),
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f.makeAttribute( null, "FCR nanmeAA 2", f.makeTypeNanme("theType") )

b
ccr. addFCRTOCCRAt t ri but eMappi ng(
ferAttrsi,
f.makeAttribute(null, "naneAA', fionfFactory. makeTypeNane("theType")) );

/1 "duplicate" mandatory attributes to ensure the count is correct
Attribute[] fcrAttrsila
={ f.makeAttribute( null, "FCR nameAA 1", f.makeTypeNane("theType") ),
f.makeAttribute( null, "FCR_nameAA 2", f.makeTypeName("theType") )
b
ccr. addFCRTOCCRAt t ri but eMappi ng(
fcrAttrsla,

f.makeAttribute(null, "nameAA", fionFactory. makeTypeNane("theType")) );

Attribute[] fcrAttrs2
={ f.makeAttribute( null, "FCR nameAA 1_2", f.makeTypeName("theType") ),
f.makeAttribute( null, "FCR nameAA 2_2", f.nmakeTypeNane("theType") )
b
ccr. addFCRToCCRAt t ri but eMappi ng( fcrAttrs2, attr2.copy() );

Attribute a = f.makeAttribute(null, fcrAttrsl[0]. get Name(),
f. makeTypeName(fcrAttrsl[0].get Type().toString()));
Attribute b = f.makeAttribute(null, fcrAttrsil[1].getName(),

f. makeTypeName(fcrAttrsi[1].get Type().toString()));
assert True( ccr.nmandat or yFCRAtt ri but eCount () ==2 &&
ccr.isMandatoryFCRAt tri bute(a) &&
ccr.isMandat oryFCRAt tri bute(b) &&
lcer.isMandatoryFCRAttribute(fcrAttrs2[0].copy()) &&
Iccr.isMandat oryFCRAttri bute(fcrAttrs2[1].copy())

)

}

public void test_isMandatoryFCRAttri bute_2() {
CCRI npl ccr = new CCRInpl ( null, "SystenNane", "The Nane");
assert True( lccr.isMandat oryFCRAttri but e(fionfFactory. makeAttribute(null, "nane",

fionfFactory. makeTypeName("t heType")) ));

}

public void test_conpareTo_1() {
CCRImpl ccrl = new CCRInpl ( null, "SystenNanme", "The Nane");
CCRInpl ccr2 = new CCRInpl ( null, "SystemNane2", "1");
assert True( ccrl.conpareTo(ccr2)<0 );

}

public void test_conpareTo_2() {

CCRInpl ccrl = new CCRInpl ( null, "SystemNane", "The Nane");
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CCRInmpl ccr2 = new CCRIinpl ( null, "SystemNane", "The Nane");

assert True( ccrl.conpareTo(ccr2)==0 );

}

public void test_conpareTo_3() {
CCRI npl ccrl = new CCRInpl ( null, "SystenmNane", "The Nane");
CCRImpl ccr2 = new CCRInpl ( null, "A", "The Name");
assert True( ccrl.conpareTo(ccr2)>0 );

}

public void test_conpareTo_4() {
CCRInpl ccrl = new CCRInpl ( null, "SystemNane", "The Nane");
CCRInpl ccr2 = new CCRIinpl ( null, "SystemNane", "A");
assert True( ccrl.conpareTo(ccr2)>0 );

}

public void test_conpareTo_5() {
CCRInpl ccrl = new CCRInpl ( null, "SystemNane", "The Nane");
CCRInmpl ccr2 = new CCRIinpl ( null, "SystemNane", "X");
assert True( ccrl.conpareTo(ccr2)<0 );

}

public void test_joi nCCR 1() {
CCRI npl ccr (CCRI npl) fionfFactory. makeCCR( null, "S", "T_CCR' );
FCRImpl fcr = new FCRInpl ( null, "FCR' );
ccr.joinFCR(fcr);
assert True( ccr.getFCR()==fcr && fcr.findCCR("S","T_CCR"')==ccr );

public static void p(String m ({
Systemout. println(m;

}
} //public class ZzzTest CCRI npl extends Test Case

16. ZzzTest_Factorylmpl.java

package mil.navy. nps.cs.ooni.inpl;

import junit.framework. Test Case;

import ml.navy.nps.cs.oon.fiom?*;

public class ZzzTest_Factoryl mpl extends Test Case

{

public ZzzTest_Factorylnpl (String Nane_)
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super (Nane_) ;
} //public ZzzTest _Factorylnpl (String Name_)

protected void set Up()

{
} //protected void setUp()

protected void tear Down()

{

} I/ protected void tearDown()

public static void main(String[] args)

{
String[] testCaseNane = {ZzzTest_Factoryl npl.cl ass. getNanme()};
junit.sw ngui. Test Runner. mai n(t est CaseNane) ;

} //public static void main(String[] args)

protected static void p(String m ({
Systemout. println(m;

public void test_0() {
try {
FI OWactory _factory = Factoryl npl.newFl OMFactory();
assert True(_factory!=null);
}
catch (Exception exc) {
exc. printStackTrace();

fail(exc.getCass() + ": " + exc.getMessage());
}
FI OWactory _factory = Factoryl npl. newFl OWFactory();
public void test_1() {
TypeNane type = _factory. makeTypeNane( "Typel" );

Attribute attr = _factory. makeAttribute( null, "Nane", type );
assert True(attr.get Nane(). equal s("Nane") && attr.getType().toString().equals("Typel"));

} //public class ZzzTest_Factoryl npl extends Test Case
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17. ZzzTest FCRImpl.java

package mi|.navy. nps.cs.ooni.inpl;

inmport java.util.*;
inmport java.io.*;
i mport java.net. URL;

import junit.framework. Test Case;

import ml.navy.nps.cs.oom.*;
inmport ml.navy.nps.cs.oon.fiom?*;

import ml.navy.nps.cs.oomn.exceptions.*;

public class ZzzTest FCRI npl extends Test Case
{

public ZzzTest _FCRI npl (String Name_)
{
super (Nane_) ;
} //public ZzzTest _FCRI npl (String Nane_)

Fl oV fiom
FE fe 1;

String fev_1_nane = "FE 1. FEV 1";
FEVI npl fevlnpl _1;
FEV fev_1;

String fcr_1_name = "FE 1. FEV 1. FCR 1";
FCRI npl fcrlnpl_1;
FCR fer_1;

protected void setUp() throws Exception
{
fiom= new FIOM npl ("a FI OM');
fe_1 = fiomnewrE( "FE 1" );
fevinpl _1 = (FEVInpl)fe_1.createRoot FEV(fev_1_nane);
fev_1 = fevlnpl _1;
ferinmpl _1 = new FCRInpl (fev_1, "FCR Inpl 1");
fer_1 = ferlnpl _1;
[lfcrinpl _1 = (FCRInpl) fev_1. newr
} //protected void setUp()
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protected void tear Down()

{

} //protected void tearDown()

public static void main(String[] args)

{
String[] testCaseNane = {ZzzTest_FCRI npl.cl ass. get Nane()};
junit.sw ngui. Test Runner. mai n(test CaseNane) ;

} //public static void main(String[] args)

public void test_constructor_getset FEV_1() {
FCR fcr = new FCRInpl (fev_1, "The Nane");
assert True( fcr.getFEV()==fev_1 );

}

public void test_constructor_getset FCRName_1() {
FCR fcr = new FCRInpl (fev_1, "The Nanme");
assert Equal s( "The Nanme", fcr.get FCRName() );

}

public void test_ccrCount_0() {
FCR fcr = new FCRInpl (fev_1, "The Nanme");
assertEqual s( 0, fcr.ccrCount() );

public void test_constructor_getset_JavaC assNanme() {
FCR fcr = new FCRInpl ();
fcr.setJavad assNanme("a. b. C');

assertEqual s( "a.b.C', fcr.getJavad assNane() );

public void test_getaddCCR ccrCount_1() {
CCR[] ccrs = new CCR[] { new CCRInmpl (null, "Systeni, "CCR 0"),
new CCRI npl (null, "Systen, "CCR 1") };
FCRI npl fcr = new FCRInpl (fev_1, "The Nane");
fecr.addCCR(ccrs[0]);
fecr.addCCR(ccrs[1]);
CCR[] ccrSorted = fcr.get CCR();
Arrays.sort( ccrSorted );
assert True( fcr.ccrCount()==ccrs.length &&
Arrays. equal s(ccrs, ccrSorted) &&
ccrs[0].get FCR() ==fcr &&
ccrs[1].get FCR() ==fcr );

/**
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* Call setCCR() twice, to ensure the array replaces the existing and not

* add to it.
*/
public void test_getaddCCR ccrCount_2() {
CCR[] ccrs = new CCR[] { new CCRInpl (null, "Systenf, "CCR 0"),
new CCRI npl (null, "Systent, "CCR 1") };

FCRI npl fcr = new FCRInpl (fev_1, "The Nane");

/] call setCCR() twice, to ensure

fcr.addCCR(ccrs[0]);

fcr.addCCR(ccrs[1]);

fecr.addCCR(ccrs[0]);

fcr.addCCR(ccrs[1]);

assert True( fcr.ccrCount()==ccrs.length &&
Arrays. equal s(ccrs, fcr.getCCR()) &&
ccrs[0].get FCR() ==fcr &&
ccrs[1].get FCR()==fcr );

}
public void test_findCCR 1() {
CCR[] ccrs = new CCR[] { new CCRInmpl (null, "Systent, "CCR 0"),
new CCRI nmpl (null, "Systen, "CCR 1") };

FCRImpl fcr = new FCRInpl (fev_1, "The Nane");

fcr.addCCR(ccrs[0]);

fecr.addCCR(ccrs[1]);

assert True( fcr.findCCR("Systent, "ccr 0")==ccrs[0] &&
fer.findCCR("Systenm', "ccr 1")==ccrs[1] );

}
public void test_findCCR 2_null () {
CCR[] ccrs = new CCR[] { new CCRInmpl (null, "Systeni, "CCR 0"),
new CCRI npl (null, "Systent, "CCR 1") };

FCRI npl fcr = new FCRI npl (fev_1, "The Nane");
fecr.addCCR(ccrs[0]);

fecr.addCCR(ccrs[1]);

assert True( fcr.findCCR("Systent, "ccr 0234")==null );

}
public void test_findCCR bySystem 1() {
CCR[] ccrs = new CCR[] { new CCRImpl (null, "System A", "CCR A 0"),
new CCRI npl (null, "Systent, "CCR 1"),
new CCRI npl (null, "SystemB", "CCR 1"),
new CCRInpl (null, "Systema", "CCR A 1")
b

FCRImpl fcr = new FCRInpl (fev_1, "The Nane");
fcr.addCCR(ccrs[0]);
fecr.addCCR(ccrs[1]);
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fecr.addCCR(ccrs[2]);

fcr.addCCR(ccrs[3]);

CCR[] ccrsFound = fcr.findCCR( "systema" );
Arrays. sort (ccrsFound);

try{

Cass ¢ = Cass.forNane("java.lang. String");

String s =(String) c.new nstance();

}
catch (Exception e) {}
assert True( ccrsFound. | engt h==2 &&
ccrsFound[ 0] . get CCRNane() . equal s("CCR A 0") &&
ccrsFound[ 1] . get CCRNane( ) . equal s("CCR A 1") );
}
public void test_ccrExists_true() {
CCR[] ccrs = new CCR[] { new CCRInmpl (null, "Systeni, "CCR 0"),
new CCRI npl (null, "Systent, "CCR 1") };
FCRInpl fcr = new FCRInmpl (fev_1, "The Name");
fer.addCCR(ccrs[0]);
fcr.addCCR(ccrs[1]);
assert True( fcr.ccrExists("Systent, "ccR 0") &&
fer.cerExists("Systent, "CCR 1") );
}
public void test_ccrExists_false() {
CCR[] ccrs = new CCR[] { new CCRI npl (null, "Systent, "CCR 0"),
new CCRI npl (null, "Systent, "CCR 1") };
FCRImpl fcr = new FCRInpl (fev_1, "The Nane");
fcr.addCCR(ccrs[0]);
fcr.addCCR(ccrs[1]);
assertTrue( !fcr.ccrExists("System', "A ccR 0") );

}
| *x
* Same SystenNane, different CCRNane.
*/
public void test_newCCR_ 1 _1() throws Exception {
FCRImpl fcr = new FCRInpl (fev_1, "The Nane");
CCR[] ccrs = new CCR[] { fcr.newCCR("Systent, "1", null),
fcr. newCCR(" Systent, "2", null) };
assert True( fcr.ccrCount()==ccrs.length );
}
| *x
* Sane SystenNane, different CCRName.
*/
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public void test_newCCR_1_2() throws Exception {
FCRI npl fcr = new FCRInpl (fev_1, "The Nane");
CCR[] ccrs = new CCR[] { fcr.newCCR("Systent, "1", null),
fcr.newCCR(" Systent, "2", null) };
CCR[] ccrSorted = fcr.get CCR();
Arrays.sort( ccrSorted );

assert True( Arrays.equal s(ccrs, ccrSorted) );

}
| *%
* Same SystenmNane, different CCRNane.
*/
public void test_newCCR 1_3() throws Exception {
FCRI npl fcr = new FCRInpl (fev_1, "The Nane");
CCR[] ccrs = new CCR[] { fecr.newCCR("Systent', "1", null),
fecr. newCCR(" Systent', "2", null) };
assert True(
ccrs[0].get FCR() ==fcr &&
ccrs[1].get FCR()==fcr );
}
] *x
* Same CCRNane, different SystemNane.
*/
public void test_newCCR 2() throws Exception {
FCRImpl fcr = new FCRInpl (fev_1, "The Nane");
CCR[] ccrs = new CCR[] { fcr.newCCR("Systent, "1", null),
fcr.newCCR(" Systent, "2", null) };
CCR[] ccrSorted = fcr.get CCR();
Arrays.sort( ccrSorted );
assert True( fcr.ccrCount()==ccrs.length &
Arrays. equal s(ccrs, ccrSorted) &&
ccrs[0].get FCR() ==fcr &&
ccrs[1].get FCR() ==fcr );
}
| **
* newCCR() with duplicate CCRNanme (case-insensitive) and SystenNane.
*/
public void test_newCCR duplicate_ccr_1() {
FCRI npl fcr = new FCRI npl (fev_1, "The Nane");
try {
fecr.newCCR(" Systent, "1", null);
fcr.newCCR(" Systent, "2 abcdef", null);
fcr.newCCR(" Systent, "2 AbcDef", null);
fail (DuplicateKeyException.class.getNanme() + " expected but not thrown.");
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}
catch (Exception exc) {
assert Equal s( Dupl i cat eKeyException. cl ass, exc.getC ass() );

}

| **
* newCCR() with duplicate CCRName and SystenNanme (case-insensitive).
*/
public void test_newCCR duplicate_ccr_2() {
FCRI npl fcr = new FCRI npl (fev_1, "The Nane");
try {
fcr.newCCR(" Systent, "1, null);
fcr.newCCR(" Systent, "2 abcdef", null);
fcr.newCCR("SyStent, "2 abcDef", null);
fail (DuplicateKeyException.class.getNanme() + " expected but not thrown.");
}
catch (Exception exc) {

assert Equal s( Dupl i cat eKeyException. cl ass, exc.getCl ass() );

}
| *x
* Duplicate SystemNane and xnl NaneSpaceURI
* should result in DuplicateKeyException.
*/
public void test_newCCR duplicate_url _1() {
FCRI npl fcr = new FCRI npl (fev_1, "The Nane");
try {
String url String = "http://qg.w conf abc/df g/ a. xsd";
fcr.newCCR(" Systent, "1", null);
fcr.newCCR(" Systent, "2 abcdef", new URL(url String));
fcr.newCCR(" Systent, "3 AbcDef", new URL(url String));
fail (DuplicateKeyException.class.getNanme() + " expected but not thrown.");
}
catch (Exception exc) {

assert Equal s( Dupl i cat eKeyException. cl ass, exc.getCl ass() );

}
public void test_getset_ FCRSchena_1() throws Exception {

FCRImpl fcr = new FCRInpl (fev_1, "The Nane");
FCRSchema newkcr Schema = new FCRSchemal npl () ;
fcr. set FCRSchema( newFcr Schenm) ;

assert True( fcr.get FCRSchema() == newrcr Schema );
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public void test_findCCR by_xm SchemaXM._1() throws Exception {
String urlString = "http://a.b.conm xsd2. xsd";
FCRImpl fcr = new FCRInpl (fev_1, "The Nane");
CCR[] ccrs = new CCR[] { fcr.newCCR("Systent, "1", new URL("http://a.b.com xsdl.xsd")),
fcr.newCCR(" Systent, "2", new URL(url String))
b
assert True( ccrs[1] == fecr.findCCR("SysTEM', new URL(url String)) );
}
| *%
* Tests case-sensitive findCCR(URL).
*/
public void test_findCCR by_xm SchemaXM__2() throws Exception {
String url String = "http://a.b.conl xsd2. xsd";
FCRI npl fcr = new FCRInpl (fev_1, "The Nane");
CCR[] ccrs = new CCR[] { fcr.newCCR("Systent, "1", new URL("http://a.b.con xsdl.xsd")),
fcr.newCCR(" Systent, "2", new URL(url String))
b
assertTrue( null == fcr.findCCR("SYSTEM', new URL(url String.toUpperCase())) );
}
] *x
* Tests findCCR(null).
*/
public void test_findCCR by_xm SchemaXM._3() throws Exception {
String url String = "http://a.b.com xsd2. xsd";
FCRInmpl fcr = new FCRInpl (fev_1, "The Nane");
CCR[] ccrs = new CCR[] { fcr.newCCR("Systent, "1", new URL("http://a.b.conl xsdl.xsd")),
fcr.newCCR(" Systent, "2", new URL(url String))
b
assertTrue( null == fecr.findCCR("Systent, (URL)null) );

} I/ public class ZzzTest_FCRI nmpl extends Test Case

18. Zzz2Test FEImpl.java

package m | . navy. nps.cs.ooni.inpl;
inmport java.util.*;

inmport java.io.*;

i mport java.net. URL;

import junit.framework. Test Case;

import ml.navy.nps.cs.oom.*;
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import ml.navy.nps.cs.oon.fiom?*;

inmport ml.navy.nps.cs.ooni.exceptions.*;

public class ZzzTest_FElI npl extends Test Case
{

public ZzzTest_ FEl npl (String Nane_)
{
super (Name_) ;
} //public ZzzTest_FEInpl (String Nane_)

/1 Test variables.

OOM Dat abase ooni Db = nul | ;
FIOM fiom = null;

FEI npl felnpl = null;

FE fe = null;

FEV[] fevArray = null;

protected void setUp() throws Exception
{

OOM Dat abase ooni Db = new OOM Dat abasel npl () ;

FI OM fi om = ooni Db. newrl OM "a fiont);

felnmpl = (FElInpl)fiomnewFE("FE 0");

fe = (FE)felnpl;

fevArray = new FEVInpl [] { new FEVInpl (null, null, "FEV 0"),

new FEVI npl (null, null, "FEV 1") };

} //protected void setUp()

protected void tear Down()

{

} //protected void tearDown()

public static void main(String[] args)

{
String[] testCaseName = {ZzzTest_FEl npl.cl ass. get Nane()};
junit.sw ngui. Test Runner. mai n(test CaseNane) ;

} //public static void main(String[] args)

public void test_constructor_1() {
String feNane = "a FE";
FE fe = new FEI mpl (fiom null, feNane);
assert True( fe.getFl OM)==fi om & fe.get FEName(). equal s(feNane) );
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}
| **
* Tests get Root FEV() and set Root FEV() .
* Calls setRoot FEV() once.
*/
public void test_set_getFEV_2() {
FEV fev = new FEVI npl ();
fel mpl . set Root FEV(fev);
assert True( fev == fe.getRoot FEV() );
}
[ *x
* Tests get Root FEV() and set Root FEV() .
* Calls setRoot FEV() twice.
*/
public void test_set_get FEV_3() {
fel npl . set Root FEV( new FEVI npl ());
FEV fev = new FEVI npl ();
fel npl . set Root FEV(fev);
assert True( fev == fel npl.getRoot FEV() );
}
| *x
* Tests get Root FEV() and set Root FEV() to check if FE property is properly set.
* Calls setRoot FEV() once.
*/
public void test_set_getFEV_4() {
FEV fev = new FEVI npl ();
fel npl . set Root FEV(fev);
assert True( fev.getFE() == fe );

public void test_equal s_true() {
FIOM fionml = new FI OM npl ("ny nane");
FIOM fion2 = new FI OM npl ("ny nAne");
assert Equal s( fioml, fion2 );

}

public void test_equal s_false() {
FIOM fionl = new FIOM nmpl ("ny nanel");
FIOM fion2 = new FI OM npl ("ny nane");
assert True( ! fioml. equal s(fionk) );

}

public void test_equals_null () {
FIOM fioml = new FIOM nmpl ("nmy nanel");

assertTrue( ! fioml. equals(null) );
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public void test_findFEV_1() throws Exception {
FEV root FEV = fel npl . cr eat eRoot FEV(" ROOT") ;
root FEV. newChi I d("child fev 1");
FEV target = root FEV. newChild("child fev 2").newChild("2.1");
assert True( fe.findFEV("2.1") == target );

}

| *%

* Test finding the root FEV.
*/

public void test_findFEV_2() throws Exception {
FEV root FEV = fel npl . cr eat eRoot FEV(" ROOT") ;
root FEV. newChi I d("child fev 1");
FEV target = root FEV. newChild("child fev 2").newChild("2.1");
assert True( fe.findFEV("ROOT") == rootFEV );

}

public void test_fevExists_1() throws Exception {
FEV root FEV = fel npl . cr eat eRoot FEV(" ROOT") ;
root FEV. newChi I d("child fev 1");
FEV target = rootFEV.newChild("child fev 2").newChild("2.1");
assertTrue( fe.fevExists("2.1") );

}

public void test_createFEV_1 () throws Exception {
FEV root FEV = fe. creat eRoot FEV(" ROOT") ;
assert True( fe.getRootFEV() == rootFEV );

}

public void test_createFEV_2 () throws Exception {
FEV root FEV = fe. creat eRoot FEV("ROOT") ;
assert True( fe.getRootFEV().getFE() == fe );

| *%
* Test get/set Parent.
*/
public void test_getParent_setParent_1() throws Exception {
FE parent = new FEInpl ( );
FEInpl fe = new FEInpl( null, parent, "abc" );
assert True( fe.getParent() == parent );
}
| *x
* Test newChild() and getChild().
*/
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public void test_newChild_getChild_1() throws Exception {
FE fe = new FElI npl ();
FE child = fe.newChild("child 1");

assert True( child.getParent()==fe );

}

| **

* Test newChild() and getChild().

*/

public void test_newChild_getChild_2() throws Exception {
FE fe = new FEl npl ();
FE[] children = new FE[] { fe.newChild("child 1"),

fe.newChild("child 2") };

assert True( Arrays.equal s( children, fe.getChild() ) );

}
IET
* Test newChild() and getChild().
*/
public void test_newChild _getChild_3() throws Exception {
FE fe = new FElI npl ();
FE[] children = new FE[] { fe.newChild("child 1"),
fe.newChild("child 2") };
assert True( children[0].get FEName().equal s("child 1") &&
children[1].get FENane().equal s("child 2") );

}
| *%
* Test setChild() Parent property set.
*/
public void test_setChild_Parent() throws Exception {
FEI npl fe = new FEI npl ();
FE[] children = new FE[] { new FElnpl (null, null, "child 1"),
new FEl mpl (null, null, "child 2") };
fe.setChild(children);
FE[] ch = fe.getChild();
assert True( ch[0].getParent()==fe &&
ch[1] . getParent ()==fe );
}
| *x
* Test setChild() FIOM property set.
*/
public void test_setChild_FIOM) throws Exception {
FEI mpl fe = new FElInpl ();
fe.setFIOM new FIOM npl ());
FE[] children = new FE[] { new FEInpl (null, null, "child 1"),
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new FEl mpl (null, null, "child 2") };
fe.setChild(children);
FE[] ch = fe.getChild();
assertTrue( ch[0].getFIOM)==fe.getFIOM) &&
ch[1] .getFIOV ) ==fe.getFIO) );

| *x
* Test childCount() and that it counts only the first level.
*/
public void test_childCount_1() throws Exception {

FE fe = new FEInpl ();

fe.newChild("child 1");

assert Equal s( 1, fe.childCount() );
}

[ *x
* Test childCount() and that it counts only the first |evel.
*/

public void test_childCount_2() throws Exception {

FE fe = new FEInpl ();

FE[] children = new FE[] { fe.newChild("child 1"),
fe.newChild("child 2") };

children[0].newChild("random child");

assert Equal s( children.length, fe.childCount() );

}

| **
* Recursive findDescendent ()
*/
public void test_findDescendent A() throws Exception {
FE fe = new FEl npl ();
FE target = fe.newChild("child 1");

assert True( fe.findDescendent("CHild 1", true) == target );
}

[ *x
* Recursive findDescendent ()
*/
public void test_findDescendent_B() throws Exception {
FE fe = new FElI npl ();
FE target = fe.newChild("child 1");
fe.newChild("child 2");

assert True( fe.findDescendent("CH ld 1", true) == target );
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}
| **
* Recursive findDescendent ()
*/
public void test_findDescendent_C() throws Exception {
FE fe = new FEl npl ();
fe.newChild("child 1");
FE target = fe.newChild("child 2");

assert True( fe.findDescendent("CHiId 2", true) == target );
}

| *x
* Non- Recur sive findDescendent ()
*/
public void test_findDescendent_D() throws Exception {
FE fe = new FEInpl ();
fe.newChild("child 1");
FE target = fe.newChild("child 2");

assert True( fe.findDescendent("CHild 2", false) == target );
}

| **
* Recursive findDescendent ()
*/
public void test_findDescendent_1() throws Exception {
FE fe = new FEl npl ();
FE[] children = new FE[] { fe.newChild("child 1"),
fe.newChild("child 2") };
FE target = children[0].newChild("child 11");
target.newChild("child 111");
children[0].newChild("child 12");

assert True( fe.findDescendent("CHild 11", true) == target );
}

[ *x
* Non-recursive findDescendent ()
*/
public void test_findDescendent_2() throws Exception {
FE fe = new FElI npl ();
FE[] children = new FE[] { fe.newChild("child 1"),
fe.newChild("child 2") };
FE target = children[0].newChild("child 11");
target.newChild("child 111");
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children[0].newChild("child 12");

false) == target) );

(fe.findDescendent("child 111",

assert True( !

}
/**
child found at first |evel.

* Recursive findDescendent(),

*/
public void test_findDescendent_3() throws Exception {

FE fe = new FEl npl ();
FE[] children = new FE[] { fe.newChild("child 1"),
fe.newChild("child 2") };

children[0].newChild("child 11");

FE target
target.newChild("child 111");

children[0].newChild("child 12");

true) == children[1] );

assert True( fe.findDescendent("CH Ild 2",

}
| **

* Recursive hasDescendent ()

*/
public void test_hasDescendent _1() throws Exception {

FEI mpl fe = new FElInpl ();

FE[] children = new FE[] { fe.newChild("child 1"),
fe.newChild("child 2") };

FE target = children[0].newChild("child 11");

target.newChild("child 111");

children[0].newChild("child 12");

assert True( fe.hasDescendent("CHild 111", true) );

}
/**
* Non-recursive hasDescendent ()

*/
public void test_hasDescendent _2() throws Exception {

fe = new FElI npl ();

FEI npl

FE[] children = new FE[] { fe.newChild("child 1"),
fe.newChild("child 2") };

FE target = children[0].newChild("child 11");

target.newChild("child 111");
children[0].newChild("child 12");

false) );

assertTrue( ! fe.hasDescendent("child 111",

}
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| **
* Test newChild with duplicate nane.
*/
public void test_newChild_duplicate_1() {
try {
FE fe = new FEInpl ();
FE[] children = new FE[] { fe.newChild("child 1"),
fe.newChild("child 2") };
FE target = children[0].newcChild("child 11");
FE ¢ = target.newChild("child 111");
fe. newChi |l d(c. get FENane());
fail (DuplicateKeyException.class.getName() + " expected, but not thrown" );
}
catch (Exception exc) {

assert Equal s( Duplicat eKeyException. cl ass, exc.getC ass() );

}
IET
* findCCR(), target in this FE s child' s list of CCRs.
*/
public void test_findCCR 1() throws Exception {
String systemNane = "Systemto be found";
String ccrNane = "CCR Nane to be found";
String urlString = "http://findme. com found. xsd";

FE root FE = new FEI npl ();
FE fe;
FCR fcr;

/1 level 1
String suffix = "0";
fe = root FE. newChild( "Child" + suffix );
fcr = fe.createRoot FEV( "FEV' + suffix ).createFCR( "FCR' + suffix );
CCR target = fcr.newCCR( systenName, ccrNane, new URL(url String) );

assert True(

root FE. fi ndCCR(syst emNanme, new URL(url String)) == target );
}

[ *x
* findCCR(), target in this FE's own |ist of CCRs.
*/
public void test_findCCR 2() throws Exception {
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String systemNane = "Systemto be found";
String ccrName = "CCR Nanme to be found";
String urlString = "http://findnme. conl found. xsd";

FE root FE = new FEI npl ();
FCR r oot FCR = root FE. cr eat eRoot FEV(" ROOT") . cr eat eFCR(" ROOT FCR');
root FCR newCCR("s", "cc", new URL("http://a.conlasdf.xsd"));

FE fe;

FCR fcr;

/1 level 1
String suffix = "0";
fe = root FE. newChild( "Child" + suffix );
fcr = fe.createRoot FEV( "FEV' + suffix ).createFCR( "FCR' + suffix );
fcr.newCCR( "System!' + suffix, "CCR' + suffix,
new URL("http://a.conf 0.xsd" + suffix) );

CCR target = root FCR newCCR(systenmNane, ccrNanme, new URL(url String));

assert True(
root FE. fi ndCCR( syst enNane, new URL(url String)) == target &&
root FE. fi ndDescendent CCR( syst emNanme, new URL(url String)) == null );
}
[ *x
* findCCR(String systeniNane).
*/
public void test_findCCR 3() throws Exception {
String systemName = "Systemto be found";
String ccrName = "CCR Nanme to be found";
String url String = "http://findme. con f ound. xsd";

FE root FE = new FEI npl ();
FCR root FCR = root FE. cr eat eRoot FEV( " ROOT") . cr eat eFCR(" ROOT FCR");
root FCR newCCR("s", "cc", new URL("http://a.confasdf.xsd"));

FE fe;

FCR fcr;

/1 level 1
String suffix = "0";
fe = root FE. newChild( "Child" + suffix );
fcr = fe.createRoot FEV( "FEV' + suffix ).createFCR( "FCR' + suffix );
CCR ccrl = fcr.newCCR( "Systent + suffix, "CCR 1" + suffix,
new URL("http://a.con 0.xsd" + suffix) );
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fcr.newCCR( "SystemA" + suffix, "CCR' + suffix,
new URL("http://a.conl 0.xsd" + suffix) );
CCR ccr2 = fcr.newCCR( "Systent + suffix, "CCR 2" + suffix,
new URL("http://a.b.conm 0.xsd" + suffix) );

CCR target = root FCR newCCR(systenmNane, ccrNanme, new URL(url String));
CCR[] result = fe.findCCR(ccr1. get SystemNane());
Arrays.sort( result );
assert True( resul t[0].get CCRNane(). equal s(ccr1. get CCRNane()) &&
resul t[1] . get CCRNane() . equal s(ccr 2. get CCRNane())

}

| *x

* findDescendent CCR(), target in first-level.

*/

public void test_findDescendent CCR_1() throws Exception {
String systemName = "Systemto be found";
String ccrNane = "CCR Nanme to be found";
String urlString = "http://findnme. conl found. xsd";

FE root FE = new FEI npl ();
FE fe,
FCR fcr;

Il level 1
String suffix = "0";
fe = root FE. newChild( "Child" + suffix );
fcr = fe.createRoot FEV( "FEV' + suffix ).createFCR( "FCR' + suffix );
CCR target = fcr.newCCR( systenNanme, ccrNanme, new URL(url String) );

assert True(

root FE. fi ndDescendent CCR(syst emName, new URL(url String)) == target );

[ *x
* Recursive findDescendent CCR(), target in grandchild
*/
public void test_findDescendent CCR 2() throws Exception {
String systemNane = "Systemto be found";
String ccrNane = "CCR Nane to be found";
String url String = "http://findne.com found. xsd";

FE root FE = new FEI npl ();
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FE fe;
FCR fcr;
/1 level 1
String suffix = "0";
fe = root FE. newChild( "Child" + suffix );
fcr = fe.createRoot FEV( "FEV' + suffix ).createFCR( "FCR' + suffix );
fcr.newCCR( "Systent + suffix, "CCR' + suffix,
new URL("http://a.conf 0.xsd" + suffix) );
/1 level 2
suffix = "0.1";
fe = fe.newChild( "Child" + suffix );
fcr = fe.createRoot FEV( "FEV' + suffix ).createFCR( "FCR' + suffix );
fcr.newCCR( "System' + suffix, "CCR' + suffix,
new URL("http://a.conl 0.xsd" + suffix) );
/1 level 1
suffix = "1";
fe = root FE. newChild( "Child" + suffix );
fcr = fe.createRoot FEV( "FEV' + suffix ).createFCR( "FCR' + suffix );
fcr.newCCR( "System!' + suffix, "CCR' + suffix,
new URL("http://a.conf 0.xsd" + suffix) );
Il level 2
suffix = "1.1";
fe = fe.newChild( "Child" + suffix );
fcr = fe.createRoot FEV( "FEV' + suffix ).createFCR( "FCR' + suffix );
fcr.newCCR( "System + suffix, "CCR' + suffix,
new URL("http://a.conm 0.xsd" + suffix) );

CCR target = fcr.newCCR( systenName, ccrNane, new URL(url String) );

assert True( root FE. fi ndDescendent CCR(syst enName, new URL(url String))

== target );

} //public class ZzzTest_FEl npl extends Test Case

19. ZzzTest FEVImpl.java

package mi|.navy. nps.cs.ooni.inpl;

import java.util.*;

import java.i

0. *:

i mport java.net. URL;
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import junit.framework. Test Case;
import ml.navy.nps.cs.oom.*;
import ml.navy.nps.cs.oonm.fiom?*;

import mil.navy.nps.cs.ooni.exceptions.*;

public class ZzzTest_FEVI npl extends Test Case

{

public ZzzTest_FEVI npl (String Nane_)

{
super (Nane_) ;

} //public ZzzTest _FEVInpl (String Name_)

FIOM fiom

FE fe_1;

protected void setUp() throws Exception

{

fiom= new FIOM mpl ("a FI OM');
fe 1 = fiomnewrE( "FE 1" );

} //protected void setUp()s

protected void tear Down()

{

} //protected void tearDown()

public static void main(String[] args)

{
String[] testCaseNane = {ZzzTest _FEVI npl. cl ass. get Nane()};
junit.sw ngui. Test Runner. mai n(test CaseNane) ;

} //public static void main(String[] args)

/**

* Test FEVImpl (FE, String), get/set Parent, FE and FEVNane.
*/
public void test_constructor_1() {

FEV parent = new FEVInpl ( null, fe_1, "root FEV');

FEV fev = new FEVInpl ( parent, fe_1, "this FEV' );

assertTrue ( fev.get FEVNane().equal s("this FEV') &&
fev.getFE() == fe_1 &&
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fev.getParent() == parent );
}
public void test_equal s_true() {
FEV fevl = new FEVInpl (null, fe_1, "nmy nankE");
FEV fev2 = new FEVInpl (null, fe_1, "nmy nanme");
assert True( fevl. equal s(fev2) && fevl. hashCode()==fev2. hashCode() );
}
public void test_equal s_fal se_nane_not _equal () {
FEV fevl = new FEVInpl (null, fe_1, "ny nane");
FEV fev2 = new FEVInpl (null, fe_1, "ny nane");
assertTrue( ! fevl.equal s(fev2) );
}
public void test_equal s_fal se_fe_not_equal () {
FEV fevl = new FEVInpl (null, fe_1, "my nanme");
FEV fev2 = new FEVI npl (null, new FEInpl (), "ny nane");
assert True( ! fevl.equal s(fev2) );
}
public void test_equals_null() {
FEV fevl = new FEVInpl (null, fe_1, "ny nane");

assertTrue( ! fevl.equals(null) );

public void test_setget FCR 1() {
FEVI mpl fevinpll = new FEVInpl (null, fe_1, "ny nanme");
FCR fcr = new FCRInpl ();
fevlnpl 1. set FCR(fcr);
assert True( fevlnpl 1. get FCR()==fcr );

}

public void test_setget FCR 2() {
FEVI npl fevinpll = new FEVInpl (null, fe_1, "ny nane");
FCR fcr = new FCRInpl ();
fevlnpl 1. set FCR(fcr);
assert True( fevlnpl1l. get FCR().get FEV()==fevinpl 1l );

}

public void test_create_1() {
FEV fev = new FEVI npl ();
FCR fcr = fev.createFCR("FCR name 1");
assert True( fev.getFCR()==fcr );

}

[ *x

* Calls createFCR() twice, to ensure first FCR value is replaced.
*/

public void test_create_2() {
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FEV fev = new FEVInpl ();

FCR fcrl = fev.createFCR("FCR nane 1");
FCR fcr2 = fev.createFCR("FCR nane 2");
assert True( fev.getFCR()==fcr2 );

IEx
* Test get/set Parent.

*/

public void test_getParent_setParent_1() throws Exception {

FEV parent = new FEVInpl ( );

FEVImpl fev = new FEVInmpl (  parent, null, "abc" );
assert True( fev.getParent() == parent );

}

/**

* Test newChild() and getChild().
*/
public void test_newChild _getChild_1() throws Exception {
FEV fev = new FEVI npl ();
FEV child = fev.newChild("child 1");
assert True( child.getParent()==fev );
}
IET
* Test newChild() and getChild().
*/
public void test_newChild _getChild_2() throws Exception {
FEV fev = new FEVI npl ();
FEV[] children = new FEV[] { fev.newChild("child 1"),
fev.newChild("child 2") };
assert True( Arrays.equals( children, fev.getChild() ) );
}
| *x
* Test newChild() and getChild().
*/
public void test_newChild_getChild_3() throws Exception {
FEV fev = new FEVInpl ();
FEV[] children = new FEV[] { fev.newChild("child 1"),
fev.newChild("child 2") };
assert True( children[0].get FEVNane().equal s("child 1") &&
children[1].get FEVNanme() . equal s("child 2") );
}

| **

* Test setChild() Parent property set.
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*/
public void test_setChild_Parent() throws Exception {
FEVI npl fev = new FEVI npl ();
FEV[] children = new FEV[] { new FEVInpl (null, null, "child 1"),
new FEVI npl (null, null, "child 2") };
fev.setChild(children);
FEV[] ch = fev.getChild();
assert True( ch[O0].getParent()==fev &&
ch[1].getParent ()==fev );
}
] *x
* Test setChild() FE property set.
*/
public void test_setChild_FE() throws Exception {
FEVI npl fev = new FEVI npl ();
fev.set FE(new FEl mpl ());
FEV[] children = new FEV[] { new FEVInpl (null, null, "child 1"),
new FEVI npl (null, null, "child 2") };
fev.setChild(children);
FEV[] ch = fev.getChild();
assert True( ch[O0].get FE()==fev.get FE() &&
ch[ 1] . get FE() ==f ev. get FE() );

| *%
* Test childCount() and that it counts only the first |evel.
*/
public void test_childCount_1() throws Exception {
FEV fev = new FEVI npl ();
fev.newChild("child 1");
assert Equal s( 1, fev.childCount() );
}
| *%
* Test childCount() and that it counts only the first |evel.
*/
public void test_childCount_2() throws Exception {
FEV fev = new FEVInpl ();
FEV[] children = new FEV[] { fev.newChild("child 1"),
fev.newChild("child 2") };
chil dren[0]. newChil d("random child");
assert Equal s( children.length, fev.childCount() );

}

/**
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* Recursive findDescendent ()
*/
public void test_findDescendent _A() throws Exception {
FEV fev = new FEVI npl ();
FEV target = fev.newChild("child 1");

assert True( fev.findDescendent("CHild 1", true) == target );
}
| *%
* Recursive findDescendent ()
*/
public void test_findDescendent_B() throws Exception {
FEV fev = new FEVInpl ();
FEV target = fev.newChild("child 1");
fev.newChild("child 2");

assert True( fev.findDescendent("CHild 1", true) == target );
}
IET
* Recursive findDescendent ()
*/
public void test_findDescendent_C() throws Exception {
FEV fev = new FEVI npl ();
fev.newChild("child 1");
FEV target = fev.newChild("child 2");

assert True( fev.findDescendent("CH Id 2", true) == target );
}
| *%
* Non- Recursive findDescendent ()
*/
public void test_findDescendent_D() throws Exception {
FEV fev = new FEVI npl ();
fev.newChild("child 1");
FEV target = fev.newChild("child 2");

assert True( fev.findDescendent ("CHild 2", false) == target );
}

| **
* Recursive findDescendent ()
*/
public void test_findDescendent_1() throws Exception {
FEV fev = new FEVI npl ();
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FEV[] children = new FEV[] { fev.newChild("child 1"),
fev.newChild("child 2") };
FEV target = children[0].newChild("child 11");
target.newChild("child 111");
children[0].newChild("child 12");

assert True( fev.findDescendent("CHild 11", true) == target );

}
| *%
* Non-recursive findDescendent ()
*/
public void test_findDescendent_2() throws Exception {
FEV fev = new FEVInpl ();
FEV[] children = new FEV[] { fev.newChild("child 1"),
fev.newChild("child 2") };
FEV target = children[0].newChild("child 11");
target.newChild("child 111");
children[0].newChild("child 12");

assertTrue( ! (fev.findDescendent("child 111", false) == target) );
}

| **
* Recursive findDescendent(), child found at first |evel.
*/
public void test_findDescendent_3() throws Exception {
FEV fev = new FEVI npl ();
FEV[] children = new FEV[] { fev.newChild("child 1"),
fev.newChild("child 2") };
FEV target = children[0].newChild("child 11");
target.newChild("child 111");
children[0].newChild("child 12");

assert True( fev.findDescendent("CHild 2", true) == children[1] );
}

[ *x
* Recursive hasDescendent ()
*/
public void test_hasDescendent _1() throws Exception {
FEVI npl fev = new FEVI npl ();
FEV[] children = new FEV[] { fev.newChild("child 1"),
fev.newChild("child 2") };
FEV target = children[0].newChild("child 11");
target.newChild("child 111");
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children[0].newChild("child 12");

assert True( fev. hasDescendent("CH Id 111", true) );

}

| *%
* Non-recursive hasDescendent ()
*/
public void test_hasDescendent _2() throws Exception {
FEVI npl fev = new FEVI npl ();
FEV[] children = new FEV[] { fev.newChild("child 1"),
fev.newChild("child 2") };
FEV target = children[O].newChild("child 11");
target.newChild("child 111");
children[0].newChild("child 12");

assert True( ! fev.hasDescendent ("child 111", false) );

IET
* Test newChild with duplicate name.
*/
public void test_newChil d_duplicate_1() {
try {
FEV fev = new FEVI npl ();
FEV[] children = new FEV[] { fev.newChild("child 1"),
fev.newChild("child 2") };
FEV target = children[0].newChild("child 11");
FEV ¢ = target.newChild("child 111");
fev. newChi | d(c. get FEVNane());
fail (DuplicateKeyException.class.getName() + " expected, but not thrown" );
}
catch (Exception exc) {

assert Equal s( Duplicat eKeyException. cl ass, exc.getC ass() );

| *x
* Recursive findDescendent CCR()
*/
public void test_findDescendent CCR_1() throws Exception {
String systenName = "Systemto be found";
String ccrNanme = "CCR Nanme to be found";
String urlString = "http://findnme. conl found. xsd";
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FEV fev = new FEVInpl ();
FEV[] children = new FEV[] { fev.newChild("child 1"),
fev.newChild("child 2") };
FCR[] fcrArray = new FCR[] { children[0].createFCR("FCR 0"),
children[1].createFCR("FCR 0") };
CCR[] ccrArray
= new CCR[] { fcrArray[0].newCCR( "SystenD", "Sys0 CCRO",
new URL("http://a.conla.xsd") ),
fecrArray[ 1] . newCCR( " Systeml", "Sysl CCR1",
new URL("http://b.conl b.xsd") )

CCR target = fcrArray[1].newCCR( systemNane, ccrName, new URL(url String) );
assert True( fev.findDescendent CCR(systenmNanme, new URL(url String)) == target );

}
[ *x
* Hel per nethod to create a FEV tree for testing, all nanes will
* begin with the specified string prefix.
* Returns the CCR that is to be found.
*/
public static CCR creat eFEVTreeCCR(
FEV fev,
String prefix,
String systenNane,
String ccrNanme,
String url String
) throws Exception {
FEV[] children = new FEV[] { fev.newChild("child 1"),
fev.newChild("child 2") };
FEV[] grandChildren = new FEV[] { children[0].newChild("child 0-0"),
children[0].newChild("child 0-1"),
children[1].newChild("child 1-0"),
children[1].newChild("child 1-1"),
children[1].newChild("child 1-2")
b
FCR[] fcrArray = new FCR[] { children[0].createFCR("FCR 0"),
children[1].createFCR("FCR 0"),
grandChil dren[ 0] . creat eFCR("FCR 0"),
grandChil dren[ 1] .createFCR("FCR 0"),
grandChi l dren[ 2] . creat eFCR("FCR 0"),
grandChi | dren[ 3] . creat eFCR("FCR 0"),
grandChi |l dren[ 4] . creat eFCR("FCR 0")
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CCR[] ccrArray = new CCR[fcrArray.|ength];
for (int i=0; i<ccrArray.length; i++) {
String indexStr = String.valueO (i);
ccrArray[i] = fcrArray[i].newCCR( "Systenm + indexStr,
"Sys CCR " + indexStr,
new URL("http://a.com" + indexStr + ".xsd"));
}
CCR target = fcrArray[3].newCCR( systemNane, ccrName, new URL(url String) );
return target;
}
[ *x
* Recursive findDescendent CCR(), target in grandchild
*/
public void test_findDescendent CCR 2() throws Exception {
String systemNane = "Systemto be found";
String ccrNane = "CCR Nane to be found";
String url String = "http://findne.com found. xsd";
FEV fev = new FEVInpl ();
CCR target = createFEVTreeCCR(fev, "abc", systemNanme, ccrName, url String );
assert True( fev.findDescendent CCR(systemNane, new URL(url String)) == target );

}
| **
* Recursive findDescendent CCR(), target in grandchild
*/
public void test_findDescendent CCR_3() throws Exception {
String systemName = "Systemto be found";
String ccrNanme = "CCR Nane to be found";
String url String = "http://findne.com found. xsd";
FEV fev = new FEVI npl ();
FCR fcr = fev.createFCR("FCR");
CCR target = fcr.newCCR(systenNanme, ccrNane, new URL(url String));
assert True( fev.findDescendent CCR(systemNane, new URL(url String)) == null );

}

| **
* Recursive findDescendent CCR(), no match, null expected.
*/
public void test_findDescendent CCR 4() throws Exception {
String systemNane = "Systemto be found";
String ccrNane = "CCR Nane to be found";
String url String = "http://findne.com found. xsd";
FEV fev = new FEVInpl ();
FEV[] children = new FEV[] { fev.newChild("child 1"),
fev.newChild("child 2") };
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FEV[] grandChildren = new FEV[] { children[O0].newChild("child 0-0"),
children[0].newChild("child 0-1"),
children[1].newChild("child 1-0"),
children[1].newChild("child 1-1"),
children[1].newChild("child 1-2")
s
FCR[] fcrArray = new FCR[] { children[O0].createFCR("FCR 0"),
children[1].createFCR("FCR 0"),
grandChil dren[ 0] . creat eFCR("FCR 0"),
grandChil dren[ 1] .createFCR("FCR 0"),
grandChi l dren[ 2] . creat eFCR("FCR 0"),
grandChi | dren[ 3] . creat eFCR("FCR 0"),
grandChi | dren[ 4] . creat eFCR("FCR 0"),
H
CCR[] ccrArray = new CCR[fcrArray. |l ength];
for (int i=0; i<ccrArray.length; i++) {
String indexStr = String.valueCO(i);
ccrArray[i] = fcrArray[i].newCCR( "System + indexStr,
"Sys CCR " + indexStr,
new URL("http://a.com" + indexStr + ".xsd"));

}

CCR target = fcrArray[3].newCCR( systenmNane, ccrNanme, new URL(url String) );

assert True( fev.findDescendent CCR(systenmNanme + "a", new URL(urlString)) == null );
}
/**

* Recursive findCCR(), target in its own CCRs.
*/
public void test_findCCR 1() throws Exception {
String systemNane = "Systemto be found";
String ccrNane = "CCR Nane to be found";
String url String = "http://findne.com found. xsd";
FEV fev = new FEVI npl ();
FCR fcr = fev.createFCR("FCR");
CCR target = fcr.newCCR(systenNanme, ccrNane, new URL(url String));
assert True( fev.findCCR(systenNanme, new URL(url String)) == target );
}
| **
* Recursive findCCR(), target in its grandchildren's CCRs.
*/
public void test_findCCR 2() throws Exception {
String systemNane = "Systemto be found";
String ccrNanme = "CCR Nane to be found";
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String urlString = "http://findme. com found. xsd";
FEV root FEV = new FEVI npl ();
FCR fcr = root FEV. creat eFCR("FCR") ;
/1 level 1
String suffix = "1";
FEV fev = root FEV. newChi I d("FEV" + suffix);
fcr = fev.createFCR( "FCR' + suffix );
fcr.newCCR( "System' + suffix, "CCR' + suffix,
new URL("http://a.conml 0.xsd" + suffix) );
/1 level 2
suffix = "2";
fev = fev.newChi l d("FEV' + suffix);
fecr = fev.createFCR( "FCR' + suffix );
fcr.newCCR( "System' + suffix, "CCR' + suffix,
new URL("http://a.conl 0.xsd" + suffix) );

CCR target = fcr.newCCR(systenNanme, ccrNane, new URL(url String));
assert True( root FEV. fi ndCCR(systemNane, new URL(url String)) == target

} //public class ZzzTest_FEVI npl extends Test Case

20. Zzz2Test FIOMImpl.java

package m | . navy. nps.cs.ooni.inpl;
import java.util.*;

i mport java.net. URL;

import junit.framework. Test Case;
inmport ml.navy.nps.cs.ooni.fiom?*;

inmport ml.navy.nps.cs.ooni.exceptions.*;

public class ZzzTest_FI OM npl extends Test Case
{

public ZzzTest _FIOM npl (String Nane_)

{
super (Name_) ;
} /lpublic ZzzTest _FIOM npl (String Nane_)

FE[] feArray;
FIOM mpl fiom npl;
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FIOM fiom
protected void setUp()
{
feArray = new FE[] { new FEInpl (null, null, "FE 0"),
new FEl npl (null, null, "FE 1") };
fiomnpl = new FIOM npl ("A FIOM');
fiom mpl . set FE(feArray);
fiom= fiomnpl;
} //protected void setUp()

protected void tear Down()

{
} I/ protected void tearDown()

public static void main(String[] args)

{
String[] testCaseNanme = {ZzzTest_FI OM npl . cl ass. get Nanme() };
junit.sw ngui.Test Runner. mai n(test CaseNane) ;

} //public static void main(String[] args)

public void test_1() {
String nane = "ny nane";
FIOM fiom = new FI OM npl ("ny name");
assert Equal s( nane, fiom getFl OWame() );

public void test_equal s_true() {
FIOM fionml = new FI OM npl ("ny nane");
FIOM fion2 = new FI OM npl ("ny nane");
assert Equal s( fioml, fion2 );
}
public void test_equal s_false_1() {
FIOM fionml = new FI OM npl ("ny nanel");
FIOM fion2 = new FIOM npl ("ny nane");
assert True( ! fioml. equal s(fion2) );
}
public void test_equal s_false_2() throws Exception {
FIOM fionml = new FI OM npl ("ny nane");
fionl. newFE( "fel" );
FIOM fion2 = new FI OM npl (fi oml. get Fl OWane());
fion2. newrg( "fe2" );
assertTrue( ! fionl. equal s(fionR) );
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public void test_equal s_null () {
FIOM fionml = new FI OM npl ("ny nanel");
assert True( ! fioml. equals(null) );

}

public void test_feCount_1() {
FIOM fiom= new FIOM npl ("A FI OM') ;
assertEqual s( 0, fiomfeCount() );

}
public void test_getFE setFE_1() {
FE[] feArray = new FE[] { new FEInpl (null, null, "FE 1"),
new FEl mpl (null, null, "FE 2") };
FIOM mpl fiom= new FIOM npl ("A FIOV');
fiomset FE(feArray);
FE[] testee = fiom get FE();
assert True( Arrays.equals( feArray, testee ) &&
testee[0].getFIOM ) ==fi om &&
testee[1l].getFIOM)==fiom);
}
IET

* Tests calling setFE() tw ce.

*/
public void test_getFE setFE 2() {
FE[] feArray = new FE[] { new FEInpl (null, null, "FE 1"),

new FEl mpl (null, null, "FE 2") };
FIOM mpl fiom= new FIOM npl ("A FIOM');
fiom set FE(feArray);
fiomset FE(feArray);
FE[] testee = fiom get FE();
assert True( Arrays.equals( feArray, testee ) &&
testee[ 0] . get FI OM ) ==fi om &&
testee[1].getFIOM)==fiom);
}
public void test_findFE_1() {
FE[] feArray = new FE[] { new FElnpl (null, null, "FE 0"),
new FEl mpl (null, null, "FE 1") };
FIOM mpl fiom= new FIOM npl ("A FIOV');
fiomset FE(feArray);
assertTrue( fiomfindFE("fe 0") == feArray[0] &&
fiomfindFE("fe a") == null );
}
public void test_feExists_true() {
assert Equal s( true, fiomnpl.feExists("fe 1") );
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public void test_feExists_false() {
assert Equal s( false, fiomnpl.feExists("a fe 1") );
}
public void test_newrE_1 () throws Exception {
int ¢ = fiomfeCount();
FE fe = fiomnewrE( "a new FE" );
assertTrue( fe == fiomfindFE("a new FE') &&
fe.getFIOM) == fiom &&
fiomfeCount() == c+l );
}
public void test_newrFE duplicate_1 () throws Exception {
try {
FE fe = fiomnewE( "a new FE' );
fiomnewFE( "a new FE" );
fail (DuplicateKeyException.class.getNanme() + " expected but not thrown.");
}
catch (Exception exc) {

assert Equal s( Dupl i cat eKeyException. cl ass, exc.getCl ass() );

public void test_findCCR 1() throws Exception {
String systemNane = "Systemto be found";
String ccrNane = "CCR Nane to be found";
String urlString = "http://findme. com found. xsd";

FE[] feArray = new FE[] { new FEInpl (null, null, "FE 0"),
new FEl mpl (null, null, "FE 1") };

FIOM npl fiom = new FIOM npl ("A FIOM');

fiomset FE(feArray);

FE fe;
FCR fcr;

/1 level 1
fe = feArray[0];
String suffix = "0";
fe = fe.newChild( "Child" + suffix );
fecr = fe.createRoot FEV( "FEV' + suffix ).createFCR( "FCR' + suffix );
fcr.newCCR( "System' + suffix, "CCR' + suffix,
new URL("http://a.conm 0.xsd" + suffix) );
/1 level 1
fe = feArray[1];
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suffix = "0";
fe = fe.newChild( "Child" + suffix );
fecr = fe.createRoot FEV( "FEV' + suffix ).createFCR( "FCR' + suffix );
fcr.newCCR( "System' + suffix, "CCR' + suffix,
new URL("http://a.conl0.xsd" + suffix) );

CCR target = fcr.newCCR(systenNanme, ccrName, new URL(url String));

assert True( fiomfindCCR(systenmNanme, new URL(url String)) == target );

| *x
* Conpares the two arrays, equals if and only if
* obj 1.1 engt h==0bj 2.1 ength and
* for each obj1[i], there exists exactly one obj2[j] such that
* obj 1[i].equal s(obj 2[i])
* and
* for each obj2[i], there exists exactly one obj1[j] such that
* obj 2[i].equal s(obj1[i])
publ i ¢ bool ean equal sUnordered(Object[] obj1l, Object[] obj2) {
if (obj1.1ength!=0bj2.1ength)
return fal se;

ArrayList listl = new ArrayList( Arrays.asList(obj1) );

Iterator iter

for (int i=0; i<obj2.length; i++) {

*/

IEx
* Test findTranslation.
*/
public void test_findTranslation() {
String[] trans = new String[] { "a.fcrl,a.ccrl=transl",
"a.fcr2,a.ccr2=trans2" };
FIOM mpl fiom = new FIOM npl ();
fiomsetTranslations( trans );
String[] testee = fiomgetTranslations();
assert True( fiomfindTranslation("a.fcrl", "a.ccrl").equal s("transl") );
}

| **

* Test get/set Transl ations.
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*/
public void test_getsetTransl ations() {
String[] trans = new String[] { "a.fcrl,a.ccrl=transl",
"a.fcr2,a.ccr2=trans2" };
FIOM npl fiom= new FIOM npl ();
fiomsetTranslations( trans );
String[] testee = fiomgetTranslations();
Arrays. sort(testee);
Arrays.sort(trans);

assert True( Arrays.equals( trans, testee ) );

/**
* Test findTranslation.
*/

//public void test_findTranslation

public void test_registerCCR 1() throws Exception {
FIOM fioml = new FIOM npl ("ny nane");
FE fe = fioml. newFE("FE") ;
FEV fev = fe.createRoot FEV("ROOT");
FCR fcr = fev.createFCR("FCR");
CCR unregisteredl = fionl. newCCR( "A", "CCR Al", new URL("http://a.b.c/Al") );
CCR unregi stered2 = fionl. newCCR( "A", "CCR A2", new URL("http://a.b.c/A2") );
int countBeforeReg = fionl. unregi st eredCCRCount ();
fioml.regi sterCCR(fcr, unregisteredl);
assert True( fionl. unregi steredCCRCount () ==
&& count Bef or eReg==2
&& fcr.get CCR()[ 0] ==unregi steredl
)
}
} //public class ZzzTest _FI OM npl extends Test Case

21. Zz2Test OOMIDatabaselmpl.java

package m | . navy. nps.cs.ooni.inpl;

inmport java.util.*;

inmport java.io.*;

import java.net.*;

import junit.framework. Test Case;
import mil.navy.nps.cs.oom.*;

inmport ml.navy.nps.cs.ooni.fiom?*;
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import ml.navy.nps.cs.ooni.exceptions.*;

public class ZzzTest_OOM Dat abasel npl extends Test Case
{

FI OWactory _factory = Factoryl npl. newFl OWFactory();

public ZzzTest_OOM Dat abasel npl (String Nane_)
{
super (Nane_) ;
} //public ZzzTest _OOM Dat abasel npl (String Nane_)

OOM Dat abase ooni Db = nul | ;
String[] fiomNanmeArray = null;

protected void setUp() throws Exception
{
oom Db = OOM Dat abasel npl . | oadFronFile("");
fiomNanmeArray = new String[] { "1", "2" };
} //protected void setUp()

protected void tear Down()

{
} I/ protected void tearDown()

public static void main(String[] args)

{
String[] testCaseName = {ZzzTest_OOM Dat abasel npl . cl ass. get Nanme() };
junit.sw ngui. Test Runner. nai n(t est CaseNane) ;

} //public static void main(String[] args)

public void test_saveToFile_1() throws Exception {
File file = File.createTenpFil e("OOM Dat abasel npl _test_saveToFile_1", ".xm");
file.deleteOnExit();
ooni Db. newFl OM " New Fi Ont') ;
((OOM Dat abasel npl ) oomni Db) . saveToFi |l e(file. get Absol utePath());
OOM Dat abase db = OOM Dat abasel npl . | oadFronfil e(fil e. get Absol utePath());
assert Equal s( oomi Db, db );

}

public void test_saveToFile_2_Fl OM oFE() throws Exception {
File file = File.createTenpFil e("OOM Dat abasel npl _test_saveToFil e_2_ FI OM oFE",
file.deleteOnExit();
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ooni Db. newFl OM " New Fi Ont') ;
oom Db. newFl OM "New Fi Om A") ;
FIOM fiom = ooni Db. newrl OM" FIOM 1 "); // with trailing, beginning and doubl e space
FE fe = fiomnewrE( "FIOM 1 FE 1" );
fiomnewrE( "FIOM 1 FE 2" );
((OOM Dat abasel npl ) ooni Db) . saveToFil e(fil e. get Absol utePath());
OOM Dat abase db = OOM Dat abasel npl . | oadFronFil e(fil e. get Absol utePath());
FIOM] fionmsA = oomni Db.getFIOV);
FIOM] fionsB = db.getFIOM);

FIOM fiomB = db.findFIOM" FIOM 1 ");
FE feB = fionB.findFE("FIOM 1 FE 1");
assertTrue( fiomsA length == fiomsB.length & feB.getFIOM) == fionB );
}
public void test_saveToFile_ 2 FIOM Unregi steredCCRs() throws Exception {
File file = File.createTenpFil e("test_saveToFile_2_FI OM Unregi steredCCRs", ".xm");
file.deleteOnExit();
oom Db. newFl OM " New Fi Ont') ;
ooni Db. newrl OM " New Fi Om A") ;
FIOM fiom = ooni Db. newrl OM" FIOM 1 "); // with trailing, beginning and doubl e space
CCR ccr1A = fiomnewCCR( "Sys A", "CCR 1A', new URL( "http://a.b.c/1A") );
CCR ccr1B = fiomnewCCR( "Sys A", "CCR 1B", new URL( "http://a.b.c/1B") );
FE fe = fiomnewrE( "FIOM 1 FE 1" );
fiomnewrE( "FIOM 1 FE 2" );
((OOM Dat abasel npl ) oomni Db) . saveToFi |l e(file. get Absol utePath());
OOM Dat abase db = OOM Dat abasel npl . | oadFronFil e(fil e. get Absol utePath());

FI OM | oadedFi onl = db.findFIOM" FIOM 1 ");
CCR | oadedCCR1A = | oadedFi oml. fi ndUnr egi st er edCCR( ccr 1A. get Syst enNane( ),
ccr 1A. get CCRNarre() );
CCR | oadedCCR1B = | oadedFi oml. fi ndUnr egi st er edCCR(ccr 1B. get Syst emNane(),
ccr 1B. get CCRName() );
assert True( | oadedCCRI1A. get Syst enNane() . equal s(ccr 1A. get Syst emNanme())
&& | oadedCCR1A. get CCRNane() . equal s(ccr 1A. get CCRNane())
&& | oadedCCR1A. get XM_LNaneSpaceURI () . equal s(ccr 1A. get XM_.NaneSpaceURI ())
&& | oadedCCR1B. get Syst enNane() . equal s(ccr 1B. get Syst emNane() )
&& | oadedCCR1B. get CCRNane( ) . equal s(ccr 1B. get CCRNane() )
&& | oadedCCR1B. get XM_NaneSpaceURI (). equal s(ccr 1B. get XM_NanmeSpaceURI ())
)
}
public void test_saveToFile_Fl OM oFEV_1() throws Exception {
File file = File.createTenpFil e("OOM Dat abasel npl _test _saveToFi |l e_FI OM oFEV_1", ".xm");
file.deleteOnExit();
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ooni Db. newFl OM " New Fi Ont') ;
FI OM fi om = oomi Db. newFl OM " FI OM 1");
FE fe = fiomnewrE( "FIOM 1 FE 1" );
FEV fev = fe.createRootFEV( "FIOM 1 FE 1 FEV 1" );
((OOM Dat abasel npl ) ooni Db) . saveToFi | e(fil e. get Absol utePat h());
OOM Dat abase db = OOM Dat abasel npl . | oadFronFil e(fil e. get Absol utePath());
FIOM] fionsA = ooni Db. getFIOM);
FloM] fiomsB = db.getFl OM);

FlOM fionB = db.findFlIOM"FIOM 1");
FE feB = fionB.findFE("FIOM 1 FE 1");
FEV fevB = feB. findFEV("FIOM 1 FE 1 FEV 1");

assert True( fevB.getFE()==feB );
}
public void test_saveToFile_FIOM oFCR 1() throws Exception {
File file = File.createTenpFil e("OOM Dat abasel npl _test_saveToFi |l e_1",
file.deleteOnExit();
ooni Db. newFl OM " New Fi Oi') ;
FI OM fiom = ooni Db. newrl OM " FI OM 1") ;
FE fe = fiomnewrE( "FIOM 1 FE 1" );
FEV fev = fe.createRootFEV( "FIOM 1 FE 1 FEV 1" );
FCR fcr = fev.createFCR("FIOM 1 FE 1 FEV 1 fcr 1");
((OOM Dat abasel npl ) ooni Db) . saveToFi |l e(fil e. get Absol utePath());
OOM Dat abase db = OOM Dat abasel npl . | oadFrontil e(fil e. get Absol utePath());
FIOM] fionsA = oomi Db.getFIOV);
FIOM] fionmsB = db.getFl OV);

FIOM fionB = db. findFI OM"FI OM 1");
FE feB = fionB.fi ndFE("FIOM 1 FE 1");
FEV fevB = feB.findFEV("FIOM 1 FE 1 FEV 1");

assertEquals( "FIOM1 FE 1 FEV 1 fcr 1", fevB.get FCR().get FCRNane() );
/1 fcr.get FEV()==fevB );

}

| *x

* Checks if the FEV property of an FCR

* is properly set after loading fromfile.

*/

public void test_saveToFile_FI OM oFCR 2() throws Exception {
File file = File.createTenpFil e("OOM Dat abasel npl _test_saveToFil e_1",
file.deleteOnExit();
ooni Db. newFl OM " New Fi Oi') ;
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FI OM fiom = ooni Db. newrl OM " FI OM 1") ;
FE fe = fiomnewrE( "FIOM 1 FE 1" );
FEV fev = fe.createRoot FEV( "FIOM 1 FE 1 FEV 1" );
FCR fcr = fev.createFCR("FIOM1 FE 1 FEV 1 fcr 1");
((OOM Dat abasel npl ) ooni Db) . saveToFi | e(fil e. get Absol utePat h());
OOM Dat abase db = OOM Dat abasel npl . | oadFronFil e(fil e. get Absol utePath());
FIOM] fionsA = ooni Db. getFIOM);
FloM] fiomsB = db.getFl OM);

FlOM fionB = db.findFlIOM"FIOM 1");
FE feB = fionB.findFE("FIOM 1 FE 1");
FEV fevB = feB. findFEV("FIOM 1 FE 1 FEV 1");

assert True( fevB.get FCR().get FEV()==fevB );
}
[ *x
* Checks if CCRis properly restored from storage.
*/
public void test_saveToFile_FI OM oCCR 1() throws Exception {
File file = File.createTenpFil e("OOM Dat abasel npl _test_saveToFil e_Fl OM oCCR_1-", ".xm"
file.deleteOnExit();
oom Db. newFl OM " New Fi Ont') ;
FI OM fi om = ooni Db. newFl OM "FI OM 1");
FE fe = fiomnewrE( "FIOM 1 FE 1" );
FEV fev = fe.createRootFEV( "FIOM 1 FE 1 FEV 1" );
FCR fcr = fev.createFCR("FIOM1 FE 1 FEV 1 fcr 1");
CCR ccr = fer.newCCR("Systent, "FIOM1 FE 1 FEV 1 fcr 1 ccr 1", null );
((OOM Dat abasel npl ) ooni Db) . saveToFi |l e(fil e. get Absol utePath());
OOM Dat abase db = OOM Dat abasel npl . | oadFronfil e(fil e. get Absol utePath());
FIOM] fionsA = oomi Db.getFIOM);
FIOM] fionmsB = db.getFl OV);

FIOM fionB = db. fi ndFI OM"FI OM 1");
FE feB = fionB.findFE("FIOM 1 FE 1");
FEV fevB = feB.findFEV("FIOM 1 FE 1 FEV 1");
FCR fcrB = fevB. get FCR() ;
CCR ccrB = (fcrB.getCCR())[0];
assertEquals( "FIOM1 FE 1 FEV 1 fcr 1 ccr 1", ccrB. get CCRNanme() );
}
[ *x
* Checks if CCRis properly restored from storage.
*/
public void test_saveToFile_Fl OM oCCR 2() throws Exception {
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File file = File.createTenpFil e("OOM Dat abasel npl _t est _saveToFi | e_FI OM 0CCR_2-'

file.deleteOnExit();
ooni Db. newFl OM " New Fi Oi') ;
FI OM fiom = ooni Db. newrl OM " FI OM 1") ;
FE fe = fiomnewrE( "FIOM 1 FE 1" );
FEV fev = fe.createRoot FEV( "FIOM 1 FE 1 FEV 1" );
FCR fcr = fev.createFCR("FIOM 1 FE 1 FEV 1 fcr 1");
CCR ccr = fcr.newCCR("System', "FIOM1 FE 1 FEV 1 fcr 1 ccr 1", null );
fcr.newCCR("Systent, "FIOM1 FE 1 FEV 1 fcr 1 ccr 2", null );
((OOM Dat abasel npl ) ooni Db) . saveToFil e(file. get Absol utePath());

OOM Dat abase db = OOM Dat abasel npl . | oadFrontil e(fil e. get Absol utePath());

FIOVM] fionmsB = db.getFIOM);

FIOM fionB = db.findFIOM"FI OM 1");

FE feB = fionB.findFE("FIOM 1 FE 1");

FEV fevB = feB.findFEV("FIOM 1 FE 1 FEV 1");
FCR fcrB = fevB. get FCR();

CCR ccrB = (fcrB.getCCR())[0];

assert True( ccrB.get FCR()==fcrB );

| *%
* Checks if FCRSchemm is properly restored from storage.
* Tests if the Parent property of the attributes are properly restored.
* Other properties should be properly restored, since they are "primtive"
* types.
*/
public void test_saveToFil e_FI OM oFCRScherma_1() throws Exception {
File file = File.createTenpFil e("OOM Dat abasel npl _test_saveToFile_1", ".xm");
file.del eteOnExit();
oom Db. newFl OM " New Fi Ont') ;
FI OM fiom = ooni Db. newrl OM " FI OM 1") ;
FE fe = fiomnewrE( "FIOM 1 FE 1" );
FEV fev = fe.createRootFEV( "FIOM 1 FE 1 FEV 1" );
FCR fcr = fev.createFCR("FIOM1 FE 1 FEV 1 fcr 1");
FCRSchema fcr Schema = fcr. get FCRSchema() ;
fcr Schenma. set Type(_factory. nekeTypeName(" The. root.type") );

Attribute ferAttr_1 = _factory. makeAttribute(null,
_factory. makeTypeNane("anyType"));

fcrSchenma. addAttribute( fcerAttr_1 );
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Attribute fcrAttr_2 = _factory. makeAttribute(null, "fecrAttr_2",
_factory. makeTypeNane("anyType"));

fcrSchenma. addAttribute( fcrAttr_2 );
ferAttr_2. newChild("a", _factory.nakeTypeName("t1"));
ferAttr_2. newChild("b", _factory.nakeTypeNanme("t2"));
CCR ccr = fer.newCCR("Systent, "FIOM1 FE 1 FEV 1 fcr 1 ccr 1", null );

((OOM Dat abasel npl ) ooni Db) . saveToFi | e(fil e. get Absol utePath());
OOM Dat abase db = OOM Dat abasel npl . | oadFrontil e(fil e. get Absol utePath());
FIOM] fionsA = oomni Db. getFIOM);
FIOM] fionsB = db.getFl OV);

FIOM fionB = db.findFIOM"FI OM 1");

FE feB = fionB.findFE("FIOM 1 FE 1");

FEV fevB = feB.findFEV("FIOM 1 FE 1 FEV 1");
FCR fcrB = fevB. get FCR();

CCR ccrB = (fecrB.getCCR())[0];

FCRSchema | oadedFCRSchenma = fcr B. get FCRSchema() ;
/1 Attribute | oadedFcrRoot Attr = | oadedFCRSchema. get Root Attri bute();
Attribute[] |oadedFcrAttr = | oadedFCRSchema. get Attri bute();
Attribute[] secondLevel = |oadedFcrAttr[1].getChild();
assert True( | oadedFCRSchenm. get Type() . equal s(_factory. makeTypeNane(" The.root.type")) &&
| oadedFcr Attr[0].equal s(fcrAttr_1) &&
| oadedFcrAttr[1].equal s(fcrAttr_2) );
}
| **
* Checks if CCRSchema is properly restored from storage.
* Tests if the Parent property of the attributes are properly restored.
* Other properties should be properly restored, since they are "primtive"
* types.
*/
public void test_saveToFil e_FI OM oCCRScherma_1() throws Exception {
File file = File.createTenpFil e("OOM Dat abasel npl _test _saveToFile_1", ".xm");
file.deleteOnExit();
ooni Db. newFl OM " New Fi On') ;
FI OM fiom = ooni Db. newrl OM " FI OM 1") ;
FE fe = fiomnewrE( "FIOM 1 FE 1" );
FEV fev = fe.createRootFEV( "FIOM 1 FE 1 FEV 1" );
FCR fcr = fev.createFCR("FIOM 1 FE 1 FEV 1 fcr 1");
FCRSchema fcr Schema = fcr. get FCRSchema() ;
fcrSchena. set Type(_factory. nakeTypeNane(" The. root.type"));

Attribute ferAttr_1 = _factory. makeAttribute(null, "ferAttr_1",
_factory. makeTypeNane("anyType"));

fcrSchema. addAttribute( ferAttr_1 );
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Attribute ferAttr_2 = _factory. makeAttribute(null,
_factory. makeTypeNane("anyType"));

fcrSchenma. addAttribute( fcrAttr_2 );
ferAttr_2. newChild("a", _factory.nakeTypeName("t1"));
ferAttr_2. newChild("b", _factory.nakeTypeNanme("t2"));
CCR ccr = fcr.newCCR("Systent', "FIOM1 FE 1 FEV 1 fcr 1 ccr 1", null );
CCRSchema ccr Schena = ccr. get CCRSchena() ;
ccr Schema. set Type(_factory. makeTypeNanme(" The. root.type"));

Attribute ccrAttr_1 = _factory. makeAttribute(null,
_factory. makeTypeNane("anyType"));

ccrSchema. addAttri bute(cerAttr_1);

Attribute CCrAttr_2 = _factory. makeAttribute(null,
_factory. makeTypeNane("anyType"));

ccrSchema. addAttribute(ccrAttr_2);
ccrAttr_2.newchild("a", _factory.mkeTypeNane("t1"));
ccrAttr_2.newcChild("b", _factory.makeTypeNane("t2"));
((OOM Dat abasel npl ) oomni Db) . saveToFi |l e(file. get Absol utePath());
OOM Dat abase db = OOM Dat abasel npl . | oadFronfil e(fil e. get Absol utePath());
FIOM] fionsA = oomi Db.getFIOV);
FIoOM] fionmsB = db.getFl OV);

FIOM fionmB = db.findFIOM"FIOM 1");

FE feB = fionB.findFE("FIOM 1 FE 1");

FEV fevB = feB.findFEV("FIOM 1 FE 1 FEV 1");
FCR fcrB = fevB. get FCR() ;

CCR ccrB = (fcrB.getCCR())[0];

CCRSchema | oadedCCRSchema = ccr B. get CCRSchema() ;
Attribute[] |oadedCcrAttr = | oadedCCRSchema. getAttribute();
Attribute[] secondLevel = |oadedCcrAttr[1].getChild();

"fecrAttr_2",

"ccrAttr_1",

"ccrAttr_2",

assert True( | oadedCCRSchema. get Type(). equal s(_factory. makeTypeName(" The.root.type")) &&

| oadedCcr Attr[0].equal s(ccrAttr_1) &&
| oadedCcr Attr[1].equal s(ccrAttr_2) );

public void test_1() {
assert Equal s(ooni Db. fi ndFl OM "no such fiont'), null);

}

IET
* Tests the enpty case.
*/
public void test_enpty_count() {
assert Equal s(0, oomi Db.fionCount());
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public void test_newrl OM 1() throws Exception {
int ¢ = oom Db.fionCount();
ooni Db. newFl OM " New Fi Oi') ;
assert Equal s(1, oomi Db.fionmCount());
}
public void test_fionExists_true() throws Exception {
oom Db. newFl OM " New Fi Onl') ;
assert True( oomi Db. fionExi sts("new fioM) &&
I oomi Db. fionExi sts("a") &&
I'oom Db. fiomExists(""));
}
public void test_newrl OM duplicate_1() throws Exception {
ooni Db. newFl OM " New Fi On') ;
int ¢ = oom Db.fionCount();
try {
ooni Db. newFl OM " New Fi Onf') ;
fail ("Exception expected, but was not raised");
}
catch (Exception e) {
assert Equal s(c, oomi Db.fionmCount());

}
IET
* Test the case-insensitive find of existing FIOM
*/
public void test_findFIOM 1() throws Exception {
int ¢ = oom Db.fionCount();
ooni Db. newFl OM " New Fi Om 1");
oomi Db. newrl OM " New Fi Or') ;
oom Db. newrl OM " New Fi Om 2");
assert True(oom Db. findFlOM "new fion') !'= null);
}
public void test_getFlIOM enpty_array() {
assert Equal s( 0, oomi Db.getFIOM).length );
}
public void test_getFl OM nonenpty_array() throws OOM Exception {
FIOM] fions = new FIOM npl [ fi onNaneArray. | engt h];
for (int i=0; i<fionNameArray.length; i++) {
fions[i]=oomnm Db. newFl OM fi onNaneArray[i]);
}
assert True( Arrays. equal s(fionms, oom Db.getFIOM)) );
}

public void test_equals_null () {
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assert True( ! oom Db.equal s(null) );

}
public static void pl(String m ({
Systemout. println(m;

}
} //public class ZzzTest _OOM Dat abasel npl extends Test Case

22. ZzzTest_Schemalmpl.java

package mil.navy. nps.cs.ooni.inpl;

import junit.framework. Test Case;
import ml.navy.nps.cs.oom.*;
inmport ml.navy.nps.cs.oon.fiom?*;

import ml.navy.nps.cs.ooni.exceptions.*;

public class ZzzTest_Schenal npl extends Test Case

{

public ZzzTest_Schenal npl (String Nane_)

{
super (Nane_) ;
} //public ZzzTest_Schemal npl (String Nane_)

protected void setUp()

{
} //protected void setUp()

protected void tear Down()

{
} //protected void tear Down()

public static void main(String[] args)

{
String[] testCaseName = {ZzzTest_Schemal npl . cl ass. get Name() };

junit.sw ngui. Test Runner. nai n(test CaseNane) ;
} //public static void main(String[] args)

FI OWactory _factory = Factorylnpl.factory();

public void test_findAttribute_1() throws Exception {

Schema s = new Schemal npl () ;
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Attribute
Attribute
Attribute
Attribute
Attribute
Attribute

Attribute
Type"));
Attribute
Attribute
Attribute
Attribute
Attribute

assertTru

attr = s.

attr_1 =
attr_1_1
attr_2 =
attr_3 =
attr_4 =

a =

e( s.find

nd

s. f

addAttri bute( "The nane", _factory.nakeTypeNanme("The Type"));
attr.newChild( "namel", _factory.makeTypeNane("type"));

= attr_1. newChild("nanel-1", factory. makeTypeNanme("typel-1"));
attr.newChild( "name2", _factory.makeTypeNane("type"));
attr.newChild( "The name", _factory.makeTypeNanme("type"));
attr.newChild( "The nane 4", _factory. makeTypeNane("type"));

factory. makeAttribute( null, "The nanme", _factory.nakeTypeNanme("The

.newchi I d( "nanel", _factory.mkeTypeNane("type"));

a_1.newChil d("nanel-1", factory. makeTypeNane("typel-1"));

.newchi I d( "nane2", _factory. makeTypeNane("type"));
.newchil d( "The nanme", _factory.nmakeTypeNanme("type"));
.newChi l d( "The nane 4", _factory.nakeTypeNane("type"));

Attribute(a_1_1).equals(attr_1_1) &&
Attribute(a_1).equal s(attr_1) );

public void test_findAttribute_2() throws Exception {

Schema s

Attribute
Attribute
Attribute
Attribute
Attribute
Attribute

Attribute
Type"));

Attribute
Attribute
Attribute
Attribute
Attribute

assertTru

= new Sch

attr = s.

attr_1 =
attr_1 1
attr_2 =
attr_3 =
attr_4 =

a =

e( s.find

emal npl () ;

addAttri bute( "The nane", _factory.nakeTypeNane("The Type"));
attr.newChild( "namel", _factory.makeTypeNanme("type"));

= attr_1. newChil d("nanmel-1", _factory. makeTypeNanme("typel-1"));
attr.newChild( "name2", _factory.makeTypeNane("type"));
attr.newChild( "The nane", _factory.nakeTypeNane("type"));
attr.newChild( "The nane 4", _factory. makeTypeNane("type"));

factory. makeAttribute( null, "The nane", _factory.nmakeTypeNane("The

.newchi I d( "nanel", _factory. mkeTypeNane("type"));

a_1.newChil d("nanmel-1", factory. makeTypeNanme("typel-1"));

.newchi I d( "nane2", _factory. mkeTypeNane("type"));
.newChi I d( "The name NOTFOUND', _factory. makeTypeNane("type"));
.newChild( "The name 4", _factory. mkeTypeNane("type"));

Attribute(a_3) == null );

} //public class ZzzTest_Schemal npl extends Test Case
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23. ZzzTest TypeNamelmpl.java

package mi|.navy. nps.cs.ooni.inpl;

inmport junit.franmework. Test Case;

inmport ml.navy.nps.cs.oonm.fiom?*;

public class ZzzTest_TypeNanel npl extends Test Case
{

public ZzzTest_TypeNanel npl (String Nane_)
{
super (Name_) ;
} //public ZzzTest_TypeNarel npl (String Nane_)

protected void setUp()

{
} //protected void setUp()

protected void tear Down()

{
} I/ protected void tearDown()

public static void main(String[] args)

{
String[] testCaseNanme = {ZzzTest_TypeNanel npl . cl ass. get Nane() };
junit.sw ngui.Test Runner. mai n(t est CaseNane) ;

} //public static void main(String[] args)

public static void p(String m {
Systemout.println(m;

FI OWactory f = Factorylnpl.factory();

public void test_equals_1() {
TypeName t1 = f.nakeTypeNanme( String.class );
TypeNane t2 = f.makeTypeNane( String.class );
assert True( t1.equals(t2) );

}

public void test_equals_2() {
TypeNane t1 = f.nmakeTypeNane( String.class );
TypeNane t2 = f.nakeTypeNanme( "a" );
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assertTrue( !tl.equals(t2) );
}
public void test_hashCode_1() ({
TypeNanme t1 = f.makeTypeNanme( "java.lang.String" );
TypeName t2 = f.nakeTypeNanme( String.class.getName() );
assert True( t1.hashCode() == t2.hashCode() );
}
public void test_hashCode_2() ({
TypeName t1 = f.nakeTypeName( "java.lang. String" );
TypeNarme t2 = f.nakeTypeName( String.class.getName() + "1" );
assert True( t1.hashCode() != t2.hashCode() );
}
public void test_isArray_1() ({
assert True( ! f.nakeTypeName(String.class).isArray() )
}
public void test_isArray_2() {
assert True( f.makeArrayTypeName(String.class, 1).isArray() );
}
public void test_isPrimtive_1() {
assert True( !f.makeArrayTypeName(String.class, 1).isPrimtive() );
}
public void test_isPrimtive_2() {
assert True( !f.makeArrayTypeNanme(|nteger. TYPE, 1).isPrimtive() );
}
public void test_isPrimtive_3() {
TypeName t = f.nmakeTypeNane(| nt eger. TYPE)
assertTrue( t.isPrimtive() );
}
public void test_isPrimtive_4() {
assert True( !f.makeTypeName(lnteger.class).isPrimtive() );
}
public void test_duplicate_1() {
TypeName t = f. makeTypeNarme( "abc" )
TypeName clone = t.copy();
assert True( t!=clone && t.equal s(clone) );
}
public void test_clone_1() {
TypeNane t = f.makeTypeNanme( "abc" )
TypeNane clone = (TypeNane) (( TypeNanel npl)t). cl one();
assert True( t!=clone && t.equal s(clone) );

}
} //public class ZzzTest_TypeNanel npl extends Test Case
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APPENDIX B. TRANSLATION GENERATOR SOURCE CODE

A. PACKAGE: mil.navy.nps.cs.oomi.translator

1. AttributesTreeModel.java

package m | . navy. nps.cs.ooni.inpl;

import junit.framework. Test Case;

inmport ml.navy.nps.cs.oon.fiom?*;

public class ZzzTest_TypeNanel npl extends Test Case
{

public ZzzTest_TypeNanel npl (String Nane_)

{
super (Nane_) ;
} //public ZzzTest_TypeNarel npl (String Nane_)

protected void setUp()

{
} //protected void setUp()

protected void tearDown()

{
} //protected void tear Down()

public static void main(String[] args)

{
String[] testCaseNane = {ZzzTest_TypeNanel npl. cl ass. get Nanme()};
junit.sw ngui.Test Runner. nai n(t est CaseNane) ;

} //public static void main(String[] args)

public static void p(String m {
Systemout.printin(m;

Fl OMFactory f = Factorylnpl.factory();
public void test_equals_1() {
TypeNanme t1 = f.nakeTypeNanme( String.class );
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TypeNanme t2 = f.nmakeTypeNanme( String.class );
assert True( t1.equals(t2) );

}
public void test_equals_2() {

TypeNarme t1 = f.nakeTypeName( String.class );
TypeNanme t2 = f.makeTypeNanme( "a" );
assertTrue( !tl.equals(t2) );
}
public void test_hashCode_1() {
TypeNanme t1 = f.makeTypeNane( "java.lang.String" );
TypeNanme t2 = f.makeTypeNanme( String.class. getName() );
assert True( t1.hashCode() == t2.hashCode() );
}
public void test_hashCode_2() {
TypeNarme t1 = f.makeTypeNane( "java.lang.String" );
TypeNane t2 = f.makeTypeNanme( String.class.getName() + "1" );
assert True( t1.hashCode() != t2.hashCode() );
}
public void test_isArray_1() {
assertTrue( ! f.makeTypeNanme(String.class).isArray() );
}
public void test_isArray_2() {
assert True( f.makeArrayTypeName(String.class, 1).isArray() );
}
public void test_isPrimtive_1() {
assert True( !f.makeArrayTypeName(String.class, 1).isPrimtive() );
}
public void test_isPrimtive_2() {
assert True( !f.nmakeArrayTypeNane(Integer.TYPE, 1).isPrimtive() );
}
public void test_isPrimtive_3() {
TypeName t = f.nakeTypeNane(| nt eger. TYPE);
assertTrue( t.isPrimtive() );
}
public void test_isPrimtive_4() {
assert True( !f.makeTypeNane(lnteger.class).isPrimtive() );
}
public void test_duplicate_1() {
TypeNanme t = f.makeTypeNanme( "abc" );
TypeNane clone = t.copy();

assertTrue( t!=clone && t.equal s(clone) );
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public void test_clone_1() {
TypeNane t = f.nmakeTypeNane( "abc" );
TypeNane clone = (TypeNane) (( TypeNanel npl )t). cl one();
assert True( t!=clone && t.equal s(clone) );

}
} //public class ZzzTest_TypeNanel npl extends Test Case

2. AttributeTranslationMethod.java
package mil.navy.nps.cs.ooni.transl ator;

] *x
* A nmethod definition that defines a FIOM attribute translation.

* Contains additional information required to generate translations,
* specifically, contains the target TranslationAttribute that this
* Transl ati onMet hodDefinition is nmeant for.

*/

public class AttributeTransl ati onMet hod extends Met hodDefinition {

/**
* The target attribute that this method is meant to translate to.
*/

protected Transl ationAttribute _target = null;

public AttributeTransl ati onMet hod() {
}

public AttributeTransl ati onMet hod(
String nodifiers,
String returnType,
String nmet hodNane,
Transl ationAttribute targetAttribute) {
super (nodi fiers, returnType, nethodNane);
_target = targetAttribute;
}
public TranslationAttribute getTargetAttribute() {

return _target;

3. ClassDefinition.java

package m | . navy. nps.cs.ooni.transl ator;
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inmport java.util.*;

/**
*
* <p>

* An instance of this class defines a Java cl ass.

*

* Currently, does not support inner classes.

* @ut hor LSC
* @ersion 1.0

*/

public class OassDefinition {

/**
* Modifiers for this ClassDefinition.
*/

protected String _nodifiers = "";

/**
* Name of the Java class defined by this object.
*/

protected String _name = null;

/**

* Name of the parent Java class for the class defined,
* defaults to the Java base class: bject.
*/

protected String _parentName = Obj ect.cl ass. get Nane();

/**
* List of MethodDefinition instances.
*
/

protected List _methods = new LinkedList();

/**

* Custom code segnment for field declarations managed by the user.
*/
protected List _userManagedFi el ds = new Li nkedLi st ();

232



/**
* Custom code segnent for nmethod definitions managed by the user.
*/

protected List _user ManagedMet hods = new Li nkedLi st ();

/**

* Constructor, if parentName is null, the parent of this C assDefinition
* will be the default Java bject class.

*/

public C assDefinition(String classNane, String parentName) {
set Par ent Name( par ent Nan®e) ;

set Name( cl assNane) ;

public void setMdifiers( String nodifiers ) {
this._nodifiers = nodifiers;
}
public String getMdifiers() {
return this. _nodifiers;
}
public void setParentName( String parentNarme ) {
if (parentName==null)
this._parentName = Cbj ect.cl ass. get Nane();
el se
this. _parent Nane = parent Nang;
}
public String getParent Nane() {
return this._parent Nane;
}
public void setNane( String classNane ) {
this. _nane = cl assNane;
}
public String getName() {
return this._nane;
}
public void addMet hods( List nethods ) {
this. _methods. addAl | (et hods) ;
}
public void addMet hod( Met hodDefinition nethod ) {
t hi s. _met hods. add( net hod) ;
}
public void setUser ManagedFi el ds(Li st userFields) {
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this. _user ManagedFi el ds. addAl | (user Fi el ds);
}
public MethodDefinition[] methodsToArray() ({
int size = this._nethods. size();
if (size>0) {
return (MethodDefinition[])
this. _nmethods. t oArray(new Met hodDefi nition[size]);
}
el se
return null;
}
public String[] userManagedFi el dsToArray() {
int size = this._userManagedFi el ds. si ze();
if (size>0)
return (String[]) this._userManagedFiel ds.toArray(new String[size]);
el se

return null;

4. GeneratorUl.java

package m | . navy. nps.cs.ooni.transl ator;

import java.awt.*;

import java.aw.event.*;

i mport javax.sw ng.*;

i mport javax.sw ng.event.*;
import java.io.*;

inmport java.util.Event Object;

import ml.navy.nps.cs.oon.fiom?*;

import mil.navy.nps.cs. babel . plugin.*;

/**

* AU factory for the Transl ation generator.
*/

public class GeneratorU {

protected GeneratorU () {
}
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| *%
* Creates a Transl ati onGeneratorPl ugin object that handles the user
* interface to perform mappi ng between FCR and CCR attributes.
* The attribute mappi ngs between FCR and CCR are updated to the specified
* CCR obj ect paraneter.
* @aram contai ner The JPanel that the user interface is to be displayed on.
* If this paraneter is null, this method will create a new
* JPanel .

* @aramfcr The FCR for the translation skeleton to be generated.

* The follow ng are required:

* <ol >

* <li> fcr.get FCRSchema() shall return a FCRSchema obj ect

* with all the attributes properly set.

* <li> fcr.getJavad assNane() shall return a class name of a

* conpi |l ed class accessible to the Transl ati onGenerator Pl ugi n
* object that is to be returned fromthis method invocati on.

* <li> fcr.getFEV().getFE().getFIOM) shall return a valid reference
* to the FIOMin use.

* </ ol >

* @aramccr The CCR for the translation skeleton to be generated.

* The following are required:

* <ol >

* <li> ccr.getJavad assNane() shall return a class name of a

* conpi |l ed cl ass accessible to the Transl ati onGenerat or Pl ugi n
* object that is to be returned fromthis method invocati on.
* <li> ccr.get CCRSchema() shall return a CCRSchema obj ect

* with all the attributes properly set,

* i ncluding MnCccurs and MaxCccurs properties for each

* attribute.

* </ ol >

* @aram transl ati onPackageNaneFornmat The format for the package nane of the
* translation class to be generated.
* @eturn Returns a new Transl ati onGener at or Pl ugi n obj ect.
*/
public static ml.navy.nps.cs. babel.plugin.Transl ati onGenerat or Pl ugi n

makePl ugi n( JPanel cont ai ner, FCR fer, CCR ccr, String
transl ati onPackageNanePr ef i x)

throws ml.navy. nps.cs.oom .exceptions.|ntrospecti onException,
Cl assNot FoundException {

return new Plugin( container, fcr, ccr, translati onPackageNamePrefix );

static class Plugin inplenments m|.navy. nps.cs. babel.plugin. Transl ati onGeneratorPlugin {
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FCR _fecr;

FIOM _fiom
CCR _ccr;
/**

* The package name prefix of the class to be generated.
*/
String _packageNanePrefi x;

Class fcrd ass;

Class ccrd ass;

Transl ati onMap fcrToCer;

Transl ati onMap ccr ToFcr;

Transl ati onMapTabl eMbdel fcr ToCcr Model ;
Transl ati onMapTabl eMbdel ccr ToFcr Model ;

/**
* Event listener |ist.
*/

Event Li stenerList _listeners = new EventListenerList();

IET
* Array of mappings of FCR to CCR attri butes,

* this array should only be valid after the skeleton code is generated.
*/

Attri buteMapping[] _fcrToCcr Mappi ng;

[ *x

* Array of mappings of CCR to FCR attri butes,

* this array should only be valid after the skeleton code is generated.
*/

AttributeMappi ng[] _ccrToFcr Mappi ng;

JPanel content Pane;

JButton fcrToCcrButton = new JButton();

JButton ccrToFcrButton = new JButton();

/1JScrol | Pane jScrol |l Panel = new JScrol | Pane();

/1JTabl e | eftTable = new JTabl e();

/1JScrol |l Pane jScrol |l Pane2 = new JScrol | Pane();

/1JTabl e rightTable = new JTabl e();

JScrol | Pane fcrToCcr Tabl eScrol | Pane = new JScrol | Pane();
JTabl e fcrToCcr Tabl e = new JTabl e();
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JScrol | Pane ccr ToFcr Tabl eScrol | Pane = new JScrol | Pane();
JTabl e ccr ToFcr Tabl e = new JTabl e();

JButton renovelLeft ToRi ght Button = new JButton();

JButton renoveRi ght ToLeftButton = new JButton();

JButton generateButton = new JButton();

JScrol | Pane fcrTreeScrol | Pane = new JScrol | Pane();

JTree fcrTree = new JTree();

JScrol | Pane ccrTreeScrol | Pane = new JScrol | Pane();

JTree ccrTree = new JTree();

public Plugin( Container container, FCR fcr, CCR ccr, String packageNanePrefix )
throws nil.navy. nps.cs.oom .exceptions.|ntrospecti onExcepti on,
Cl assNot FoundException {
ui I nit(container);

init(fcr, ccr, packageNanePrefix);

private void init(FCR fcr, CCR ccr, String packageNanePrefix)
throws nmil.navy. nps.cs.oom .exceptions.|ntrospecti onExcepti on,
Cl assNot FoundException {

_ccr = ccr;
_packageNanePrefi x = packageNamePrefi x;
fcrCass = O ass. forName(fcr. getJavaC assNane());
ccrd ass = Cass. forNane(ccr. getJavad assNane());
fcrToCer = new Transl ati onMap(fcrd ass. get Name(),

ccrd ass. get Nanme());
ccrToFcr = new Transl ati onMap(ccr C ass. get Nanme(),

fcrd ass. get Nane());
fcrToCecr Model = new Transl ati onMapTabl eMbdel (fcr ToCer);
ccr ToFcr Model = new Transl ati onMapTabl eModel (ccr ToFcr) ;

fcrTree. set Model ( new Attri butesTreeMdel ( fcrdass ));

ccrTree. set Model ( new AttributesTreeMbdel ( ccrd ass ));

fcr ToCcr Tabl e. set Model (f cr ToCer Model ) ;
ccr ToFcr Tabl e. set Model (ccr ToFcr Model ) ;

publ i ¢ Contai ner get Content Pane() {

return content Pane;
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/*

voi d uilnit(Container container) {

|l setlconl mage(Tool ki t. get Def aul t Tool ki t (). creat el mage( DenmoGener at or AppMai nFr ane. cl ass. get Reso
urce("[Your lcon]")));

cont ent Pane = (JPanel ) contai ner;
cont ent Pane. set Layout (nul | ) ;
//this.setSize(new Di nensi on(683, 554));
//this.setTitle("Frane Title");
fcrToCcrButton. set Tool Ti pText ("");
fcrToCecrButton. set Text ("-->");
fcrToCer But t on. set Bounds(new Rect angl e(332, 68, 56, 27));
fcrToCcrButt on. addAct i onLi st ener (new j ava. awt . event. Acti onLi stener() {
public void actionPerforned(ActionEvent e) {
fcrToCcrButton_acti onPerforned(e);
}
s
ccr ToFcr But t on. set Bounds( new Rect angl e(331, 125, 56, 27));
ccr ToFcr But t on. addAct i onLi st ener (new j ava. awt . event. Acti onLi stener () {
public void actionPerformed(ActionEvent e) {
ccr ToFcr But t on_act i onPer f or med(e) ;
}
B
ccrToFcrButton. set Text("<--");
ccr ToFcr But t on. set Tool Ti pText ("");
/1jScroll Panel. set Bounds(new Rectangl e(8, 18, 307, 15));
/1] Scrol | Pane2. set Bounds(new Rectangl e(394, 18, 147, 18));
[/ rightTabl e. set Bor der (Bor der Fact ory. cr eat eEt chedBorder ());
fcrToCcr Tabl eScrol | Pane. set Bounds(new Rectangl e(7, 259, 621, 102));
fcr ToCcr Tabl e. set Bor der ( Bor der Fact ory. cr eat eEt chedBorder ());
ccr ToFcr Tabl eScr ol | Pane. set Bounds(new Rectangl e(7, 370, 622, 126));
ccr ToFcr Tabl e. set Bor der (Bor der Fact ory. cr eat eEt chedBorder ());
renmovelLeft ToRi ght Button. set Font (new j ava. awt . Font ("Di al og", 1, 12));
renmovelLeft TORi ght Button. set Text ("X");
renovelLef t TORi ght Button. set Bounds(new Rect angl e( 633, 297, 43, 27));
renpveleft ToRi ght Button. addActi onLi st ener (new j ava. awt . event . Acti onLi stener () {
public void actionPerforned(ActionEvent e) {
renmoveleft ToRi ght Button_acti onPerformed(e);
}
IOF
renoveRi ght ToLeft Button. set Font (new j ava. awt. Font ("Di al og", 1, 12));
renmoveRi ght ToLef t Button. set Text (" X");
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renoveRi ght ToLef t But t on. set Bounds(new Rect angl e( 635, 420, 43, 27));
renoveRi ght ToLeft But t on. addAct i onLi st ener (new j ava. awt . event . Acti onLi stener () {
public void actionPerforned(ActionEvent e) {
renmoveRi ght ToLef t Button_acti onPerformed(e);
}
B
gener at eBut t on. set Text (" Generate Skel eton");
gener at eBut t on. set Bounds( new Rect angl e(167, 505, 208, 27));
gener at eBut t on. addAct i onLi st ener (new j ava. awt . event. Acti onLi stener () {
public void actionPerforned(ActionEvent e) {

gener at eBut t on_act i onPer formed(e);

}

B

fcrTreeScrol | Pane. set Bounds(new Rectangl e(9, 57, 318, 187));

ccr TreeScrol | Pane. set Bounds(new Rect angl e(392, 56, 282, 188));

cont ent Pane. add(fcr ToCcr Tabl eScrol | Pane, null);

cont ent Pane. add( ccr ToFcr Tabl eScrol | Pane, null);

cont ent Pane. add(renmovelLeft ToRi ghtButton, null);

cont ent Pane. add(renoveRi ght ToLeftButton, null);

/] cont ent Pane. add(j Scrol | Panel, null);

cont ent Pane. add(ccr ToFcrButton, null);

cont ent Pane. add(fcrToCcrButton, null);

/] cont ent Pane. add(j Scrol | Pane2, null);

cont ent Pane. add(generateButton, null);

cont ent Pane. add(fcrTreeScrol | Pane, null);

cont ent Pane. add(ccr TreeScrol | Pane, null);

ccrTreeScrol | Pane. get Vi ewport (). add(ccrTree, null);

fcrTreeScrol | Pane. get Vi ewport (). add(fcrTree, null);

/1] Scrol | Pane2. get Vi ewport (). add(rightTable, null);

/1] Scrol | Panel. get Vi ewport (). add(l eftTable, null);

ccr ToFcr Tabl eScrol | Pane. get Vi ewport (). add(ccr ToFcr Tabl e, null);

fcr ToCcr Tabl eScr ol | Pane. get Vi ewport (). add(fcrToCcrTable, null);
}
*/

voi d uilnit(Container container) {

/'l setlconl mage( Tool ki t. get Def aul t Tool ki t (). createl mage( DemoGener at or AppMai nFr ane. cl ass. get Reso
urce("[Your lcon]")));

if (container==null)
cont ent Pane = new JPanel ();
el se

cont ent Pane = (JPanel ) contai ner;

cont ent Pane. set Layout (new Gri dBagLayout ());
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GridBagConstraints ¢ = new GidBagConstraints();

| *

this.setSize(new D nensi on(683, 554));

this.setTitle("Frame Title");

*/

fcrToCcrButton. set Tool Ti pText ("");

fcrToCerButton. set Text ("-->");

[/ fcrToCcrButton. set Bounds(new Rect angl e(332, 68, 56, 27));

fcrToCcr But t on. addAct i onLi st ener (new j ava. awt . event. Acti onLi stener () {
public void actionPerforned(ActionEvent e) {

fcrToCcrButton_acti onPerforned(e);

}
B
[/ ccr ToFcr But t on. set Bounds(new Rect angl e(331, 125, 56, 27));
ccr ToFcr But t on. addAct i onLi st ener (new j ava. awt. event. ActionListener() {
public void actionPerforned(ActionEvent e) {
ccr ToFcr Butt on_acti onPerf ormed(e);
}
s
ccr ToFcrButton. set Text("<--");
ccr ToFcr But t on. set Tool Ti pText ("");
/1 fcrToCcr Tabl eScrol | Pane. set Bounds(new Rectangl e(7, 259, 621, 102));
fcrToCcr Tabl e. set Bor der ( Bor der Fact ory. cr eat eEt chedBorder ());
/'l ccr ToFcr Tabl eScr ol | Pane. set Bounds(new Rectangl e(7, 370, 622, 126));
ccr ToFcr Tabl e. set Bor der ( Bor der Fact ory. cr eat eEt chedBor der ());
renmoveleft TORi ght Button. set Font (new j ava. awt. Font ("Di al og", 1, 12));
renoveleft ToRi ght Button. set Text ("X");
/'l removelLeft TORi ght Button. set Bounds(new Rect angl e( 633, 297, 43, 27));
renpveleft ToRi ght Butt on. addAct i onLi st ener (new j ava. awt . event . Acti onLi stener () {
public void actionPerforned(ActionEvent e) {
removeleft ToRi ght Button_acti onPerformed(e);
}
IOF
renmoveRi ght ToLef t Button. set Font (new j ava. awt. Font ("Di al og", 1, 12));
removeRi ght ToLef t Button. set Text ("X");
/I renmoveRi ght ToLef t But t on. set Bounds( new Rect angl e( 635, 420, 43, 27));
renoveRi ght ToLef t Butt on. addAct i onLi st ener (new j ava. awt . event. Acti onLi stener() {
public void actionPerforned(ActionEvent e) {
renmoveRi ght ToLef t Button_acti onPerformed(e);
}
B
gener at eBut t on. set Text (" Cenerate Skel eton");

/I gener at eBut t on. set Bounds(new Rect angl e(167, 505, 208, 27));
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gener at eBut t on. addAct i onLi st ener (new j ava. awt . event . Acti onLi stener() {
public void actionPerforned(ActionEvent e) {
gener at eButt on_act i onPerformed(e);
}
IOF
/1 fcrTreeScrol | Pane. set Bounds(new Rectangl e(9, 57, 318, 187));
//ccrTreeScrol | Pane. set Bounds(new Rect angl e(392, 56, 282, 188));

c.fill = GridBagConstraints. BOTH;
c.weightx = 1.0;

c.weighty = 1.0;

c.gridwidth = 13;//4;
c.gridheight = 13;//5;

c.gridx = 1;//0;

c.gridy = 1;//0;

cont ent Pane. add(fcrTreeScrol | Pane, c);

c.weightx = 0.0;
c.weighty = 0.0;
c.gridwidth = 2;//1;

c.gridheight = 2;//1;
c.gridx = 15;//5;
c.gridy = 2;//1;

cont ent Pane. add(ccr ToFcrButton, c);

c.fill = GridBagConstraints. HORl ZONTAL;
c.gridx = 15;//5;
c.gridy = 6;//4;

cont ent Pane. add(fcrToCcrButton, c);

c.fill = GidBagConstraints. BOTH;
c.wei ghtx = 1.0;

c.wei ghty = 1.0;

c.gridwidth = 13;//4;
c.gridheight = 13;//5;

c.gridx = 19;//6;

c.gridy = 1;//0;

cont ent Pane. add(ccr TreeScrol | Pane, c);

I
=

c. wei ght x 0;
c.wei ghty 0;

c.gridwidth = 22;//8;

Il
=
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c.gridheight = 6;//4;
c.gridx = 1;//0;
c.gridy = 16;//6;

cont ent Pane. add(fcr ToCcr Tabl eScr ol | Pane, c);

c.weightx = 0.0;
c.weighty = 0.0;
c.gridwidth = 2;//1;

c.gridheight = 2;//1;
c.gridx = 24;//10;
c.gridy = 16;//6;

cont ent Pane. add(renoveLeft ToRi ght Button, c);

c.weightx = 1.0;
. 0;
c.gridwidth = 22;//8;

|
=

c.weighty =

c.gridheight = 6;//4;

c.gridx = 1;//5;

c.gridy = 23;//12;

cont ent Pane. add( ccr ToFcr Tabl eScr ol | Pane, c);
c.weightx = 0;

0;
c.gridwidth = 2;//1;

IS

c.wei ghty =

c.gridheight = 2;//1;
c.gridx = 24;//10;
c.gridy = 23;//12;

cont ent Pane. add(renmoveRi ght ToLeftButton, c);

c.weightx = 1.0;

c.gridw dth = 10;

c.gridheight = 2;//1;
c.gridx = 13;//5;

c.gridy = 30;//1;

c.insets = new Insets( 2, 10, 2, 10 );

cont ent Pane. add( generat eButton, c);

ccrTreeScrol | Pane. get Vi ewport (). add(ccrTree, null);

fcrTreeScrol | Pane. get Vi ewport (). add(fcrTree, null);

ccr ToFcr Tabl eScrol | Pane. get Vi ewport (). add(ccr ToFcr Tabl e, null);
fcr ToCcr Tabl eScrol | Pane. get Vi ewport (). add(fcrToCcrTable, null);
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voi d fcrToCcrButton_acti onPerformed(Acti onEvent e) {

addMappi ng( fcrTree, ccrTree, fcrToCcrTable );

voi d ccr ToFcrButton_actionPerforned(ActionEvent e) {
addMappi ng( ccrTree, fcrTree, ccrToFcrTable );
}
voi d addMappi ng( JTree src, JTree dst, JTable mapTable ) {
Transl ationAttribute[] selectedAttrs = AttributesTreeMdel .sel ectedAttributes(src);
//TranslationAttribute.d(selectedAttrs);
Transl ati onAttri but eMappi ng nmappi ng = new Transl ati onAttri but eMappi ng(
sel ectedAttrs,
AttributesTreeModel . sel ectedAttri butes(dst)[0]);
Transl ati onMapTabl eModel mapMbdel = (Transl ati onMapTabl eMbdel ) mapTabl e. get Model () ;
mapModel . add( mappi ng) ;

voi d renoveleft ToRi ght Button_acti onPerformed(ActionEvent e) {
renoveMappi ngs(fcrToCcr Tabl e) ;
}
voi d renoveRi ght ToLeft Button_acti onPerfor med( Acti onEvent e) {
r emoveMappi ngs(ccr ToFcr Tabl e) ;
}
voi d renoveMappi ngs( JTabl e mappi ngsTable ) {
Transl ati onMapTabl eModel nodel =(Transl ati onMapTabl eModel ) mappi ngsTabl e. get Model () ;
int[] rows = mappi ngsTabl e. get Sel ect edRows() ;

nmodel . renmove(rows) ;

voi d generateButton_actionPerfornmed(ActionEvent e) {
StringBuffer sb = new StringBuffer(1024);
StringBufferQutputStream out = new StringBufferQutputStrean(shb);

JavaFil eDefinition fileDef = generateSkel etion(out);

fireCodeGeneration( fileDef.getPackageNane(),
fileDef.getPublicCass().getNanme(),
sh.toString(),
fileDef.targetFile() );

publ i c voi d addCodeGener ati onLi st ener( CodeCGenerationLi stener listener ) {

_listeners.add( CodeGenerationListener.class, |istener );
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}

public void renpveCodeGener ati onLi stener ( CodeGener ationLi stener listener ) {
_listeners.renpve( CodeGenerationListener.class, |istener );
}
protected void fireCodeGeneration( String packageNane,
String cl assNane,
String generatedCode,
File javaFile ) {
/] CQuaranteed to return a non-null array
bject[] listeners = _listeners.getListenerList();
/'l Process the listeners last to first, notifying
/1 those that are interested in this event
for (int i = listeners.length-2; i>=0; i-=2) {
Event Cbj ect event = null;
if (listeners[i]==CodeCGenerationListener.class) {
/] Lazily create the event:
if (event == null)
event = new CodeGener at edEvent (this, packageNane,
cl assName, gener at edCode,
javaFile );

((CodeGenerationLi stener)listeners[i+1]).codeGenerat ed((CodeGener at edEvent)
event);

* Generates the translation skeleton and wites it to the specified

* Qut put Stream

* updates the fields _ccr, _fcrToCcrMapping and _ccr ToFcr Mappi ng.

* Upon successful conpletion of this method,

* the followi ng tasks are conpl eted:

* <ol >

* <li> Witing the translation skeleton to the specified QutputStream
* <li> Updating the FCR to CCR attribute napping infornation contained
* in the _ccr field of this object.

* <li> Updating the _fcrToCcrMapping field of this object.

* <li> Updating the _ccrToFcrMapping field of this object.

* </ol >
* @aramout The translation skeleton will be witten to the QutputStream
* referenced by this paraneter.

* @eturn Returns the JavaFil eDefinition object used to generate the
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* skel et on.
*/
JavaFi | eDefinition generateSkel etion( QutputStreamout ) {
/] clear the existing mappings

_ccr.cl ear FCRToCCRAt t ri but eMappi ngs();

JavaFil eDefinition fileDef =
Transl ati onFact ory. newFi onilr ansl ati onFi | e(
_packageNanePrefi x,
fcrd ass. get Nane(),
ccrd ass. get Nane()
)
Transl ati onCl assDefinition cl assDef
= (Transl ati onCl assDefinition)fil eDef.getPublicCass();
int count = fcrToCcr. get Count();
_fecrToCer Mappi ng = new Attri but eMappi ng[ count];
for (int i=0; i<count; i++) {
cl assDef . addMet hod(

Transl ati onFact ory. newcr ToCcr Met hod(fcrToCer. get(i)) );
_ferToCer Mapping[i] = toAttributeMappi ng(fcrToCecr.get(i));
_ccr. addFCRTOCCRAt t ri but eMappi ng( _fcrToCcr Mapping[i].fromAttributes(),

_fcrToCer Mapping[i].toAttribute() );
/1p( _fcrToCcrMapping[i].toString() );
}
count = ccrToFcr. get Count ();
_ccrToFcr Mappi ng = new Attri but eMappi ng[ count];
for (int i=0; i<count; i++) {
cl assDef . addMet hod(

Transl ati onFact ory. newCcr ToFcr Met hod( ccr ToFcr. get(i)) );
_ccrToFcrMapping[i] = toAttributeMapping(ccrToFcr.get(i)) ;
/1 p( _ccrToFcrMapping[i].toString() );

}

cl assDef . gener at eAbstract Overri des();

Transl ati onGenerat or generator = new Transl ati onGenerator();
generator.generate(out, fileDef);
return fileDef;
}
IET
* Creates a AttributeMappi ng object, based on the specified
* Transl ati onAttri but eMappi ng obj ect.
* @aram transMappi ng
* @eturn Returns a new AttributeMappi ng object that reflects the
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*

informati on captured in the specified TranslationAttributeMappi ng object.
*/

Attri but eMappi ng toAttributeMapping ( Transl ati onAttributeMappi ng mapping ) {

AttributeMapping result

= _fiomfactory().makeAttributeMappi ng(
toAttri buteArray(mappi ng. get SourceAttributes()),

t oAt tri but e( mappi ng. get Target Attribute()))

return result;
}
| **
* Creates an array of Attribute objects representing the
* path information of each elenment of the specified array of
* Transl ati onAttri bute objects.
* @aramtransAttr
* @eturn Returns the array created.
*/
Attribute[] toAttributeArray( TranslationAttribute[] transAttrs ) {
Attribute[] result = new Attribute[transAttrs.|length];
for (int i=0; i<transAttrs.length; i++) {
result[i] = toAttribute( transAttrs[i] );
}

return result;

/**

* Create an Attribute object that represents the path information contained
* in the specified TranslationAttribute object.
* The root translation attribute is not included, since it represents the
* actual class.
* @aramtransAttr
* @eturn Returns the Attribute object created.
*/
Attribute toAttribute( TranslationAttribute transAttr ) {
FI OWFactory f = _fiomfactory();
Transl ationAttribute[] path = transAttr. pathToArray();
Attribute parent = null;
Attribute curr = null;
/1 start from1l, to skip the root attribute
for (int i=1; i< path.length; i++) {
curr = f.makeAttribute( parent, path[i].getName(),
f. makeTypeNanme(path[i]. get Type()) );
parent = curr;
}

return curr;
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}
} /1 Plugin

public static void p(String m ({
Systemout.println(m;

cl ass StringBufferQutput Stream ext ends CQut put Stream {

StringBuffer _sb = null;

/**

*/

public StringBufferQutputStream (StringBuffer sb) {
_sb = sb;

}

public void wite (int b) {
StringWiter witer = new StringWiter(10);
witer.wite(b);
_sh. append(witer.getBuffer().toString());
}
public void close() throws | OException {
~sb = null;

super. cl ose();

5. JavaFileDefinition.java

package m | . navy. nps.cs.ooni.transl ator;

inmport java.util.*;

inport java.io.File;

| **

* Defines a Java source file.
* Currently, supports only one class, the only public class allowed in a

* Java file.

* @ut hor LSC
* @ersion 1.0
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*/

public class JavaFileDefinition {

| *%
* Package nanme for this C assDefinition.
* This is optional.

*/

protected String _packageNane = null;

[ *x
* List of imports for this class.

* The entries are strings |less the keyword "inport".
*/

protected List _inports = new ArraylList(10);

/**

* Custom code segnent for inport statements managed by the user.
*/

protected List _userManagedl mports = new Li nkedLi st ();

/**
* The public class in this Java source file.
*/

protected Cl assDefinition _publicCass = null;

public JavaFil eDefinition( CassDefinition publicCass ) {
set Publ i cd ass(publicd ass);

public void setPackageNane(String packageNane) {
thi s. _packageNane = packageNane;

}

public String getPackageNane() {

return this._packageNane;

}

| **

* @araminports List of strings that specifies the inport statenents,
* the strings should not include the keyword "inport".
*

*/
public void addl mports( List inports ) {

this._inports.addAll (inports);
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public String[] inportsToArray() {
int size = this._inports.size();
if (size>0)
return (String[]) this._inports.toArray(new String[size]);
el se
return null;
}
public String[] userManagedl nportsToArray() {
if (this._userManagedl nports. size()>0)
return (String[]) this._userManagedl nports.toArray();
el se

return null;

public void setPublicCass( CassDefinition publicOass ) {
this._publicCass = publicd ass;
}
public C assDefinition getPublicdass() {
return this._publicC ass;
}
IET
* Returns the relative path that this object's correspondi ng Java source
* file should be | ocated.
* For exanple, for a JavaFileDefinition with main class "pl.p2.d assA",
* the relative path will be "pl/p2/d assA. java".
*/
public File targetFile() {
String classNanme = get Publicd ass().get Name();
String path = StringHel per.replaceAll (
get PackageNane(),

", File.separator);

return new File(path, className + ".java");

6. MethodDefinition.java

package m | . navy. nps.cs.ooni.transl ator;
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inmport java.util.*;

/**
*o<p>
* An instance of this class defines the source code of a nethod

* of a Java cl ass.

*
* o<p>
* The assunption made is that field values can only be accessed through

* the accessor/nodi fier nmethods of the classes involved.

* @uthor LSC

* @ersion 1.0

*/

public class MethodDefinition {

/**
* Name of this nethod.
*/

protected String _name = null;

/**

* The string specifying the nodifiers of this method,
* for exanple, "public static".
*/

protected String _nodifiers = null;

/**

* List of the method's formal paraneters (type and name of each paraneter).
*/

protected List _paranms = new Arraylist(2);

/'l assume an average of 2 paraneters per nethod

/**

* Source code of the nethod' s body.

*/
protected List _bodyLines = new LinkedList();

| **

* Return type of this method.
*/
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protected String _returnType = null;

public MethodDefinition() {
}
public MethodDefinition(String nodifiers,
String returnType,
String net hodNane) {
this.setMdifiers(nodifiers);
this.setReturnType(returnType);
t hi s. set Nane( net hodNan®) ;

}

| *x

* Adds a paraneter for this nethod.

*/

public void addParan{String type, String name) {

this. _parans. add( new Met hodPar anet er (type, nane) );

}

| **

* Adds parameters for this method.

*/

public voi d addPar ans(Met hodParaneter[] parans) {

for (int i=0; i<parans.length; i++) {

/1 Uses the sane copy so as to mamintain additional information
/1 if the actual objects are descendents, like Attribute.

this._parans.add( parans[i] );

public void setNane(String nethodNane) {
this. _nane = net hodNane;

}

public String getName() ({
return this._naneg;

}

public void setModifiers(String nethodvbdifiers) {
this._nodifiers = nethodMbodifiers;

}

public String getMdifiers() {
return this. _nodifiers;

}

public void setBody( List bodyLines ) {
this. _bodyLines.clear();
t hi s. _bodyLi nes. addAl | (bodyLi nes);
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}
public void setBody( String body ) {
thi s. _bodyLi nes. clear();
t hi s. _bodyLi nes. add( body) ;
}
public String[] bodyLinesToArray() {
if (this._bodyLines.isEnpty()) {
return null;
}
el se
return (String[])
(this._bodyLines.toArray(new String[this._bodyLines.size()])):
}
public MethodParaneter[] paransToArray() {
if (this._parans.isEnpty()) {
return null;
}
el se
return (Met hodParaneter[])
(this._parans.toArray(new Met hodParaneter[this._parans.size()]));
}
public void setReturnType( String returnType ) {
this._returnType = returnType;
}
public String getReturnType() {

return this._returnType;

7. MethodParameter.java

package m | . navy. nps.cs.ooni.transl ator;

/**
* @ut hor LSC
* @ersion 1.0
*/

public class MethodParaneter {

| **
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* Paranmeter nane.
*/

protected String _name = null;

/**

* Paraneter type.

*/

protected String _type = null;

| **
* The class type of this attribute.

* This is optional, used only if paranflype is not
* set in the constructor.

*/

protected Cass _typeAsC ass = null;

| *x
* No-argument constructor, generally not used.
*/
protected MethodParaneter() {
/1 do not hi ng
}
IET
* Creates an instance of MethodParaneter with given nane and type.
*/
public Met hodParaneter( String paramlype, String paramNane ) {
set Type( par anifype) ;
set Name( par anmNane) ;
}
| **
* Creates an instance of MethodParaneter with the given class.
*/
publ i c Met hodParaneter( O ass paranType, String paramNane ) {
set TypeAsd ass( paramlype) ;
set Name( par amNane) ;
}
| *x
* Method is naned setParanCl ass() to avoid conflict with Qbject.getC ass().
*/
private void set TypeAsO ass( Cass val ) {
_typeAsCl ass = val;
}

private void setNane (String nane) {
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_hane = nane;

/**

* Converts the specified type into the internal format, if it is
* not already in the format.
*
*/
private void setType (String type) {
_type = ReflectionHel per.toRunti meTypeNane(type);
}
| *x
* Returns the nane of this parameter, with the fully qualified type name
* converted to the source code format.
*/
public String getName() ({
return _nane ;
}
public O ass get TypeAsd ass() {
return _typeAsC ass;
}
public String get Type() {
if (getTypeAsC ass()!=null)
return typeAsSour ceCode(get TypeAsCl ass(). get Nane());
el se

return typeAsSour ceCode(_type);

}
public String toString() {
return getType() + " " + getNane();
}
/**

* A MethodParaneter is deconposable only if the typeAsd ass property is set.
*/
publ i c bool ean i sDeconposabl e() {
return get TypeAsd ass()!=null;
}
| *x
* Equals if name and type natches.
*/
publ i c bool ean equal s(bj ect obj) {
if (obj==null)
return fal se;

else if (! this.getdass().islnstance(obj) )
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return fal se;
el se {
Met hodPar aneter o = (Met hodPar anet er) obj ;
return (this.getNane().equal s(o.getNane()) &&
this. get Type().equal s(o.get Type()) );

}
| *x
* Converts the type into source code fornat.
*/
public static String typeAsSourceCode(String qualifiedTypeNane)
if (qualifiedTypeNane.indexOF('[")!=-1) {
StringBuffer result = new StringBuffer();
String className = qualifiedTypeNane;
int len = classNane. | ength();
int i =0;
while (classNane.charAt(i)=="[") {
resul t.append("[]");
i ++;
}
String type;
switch (classNane.charAt(i)) {
case 'B': type = byte.class.get Name(); break;
case 'C: type = char.class. get Name(); break;
case 'D: type = double.class.getNane(); break;
case 'F : type = float.class.getName(); break;
case '|I': type = int.class.getNane(); break;
case 'J': type = long.class.get Name(); break;
case 'S : type = short.class. getNane(); break;
case 'Z': type = bool ean. cl ass. get Nane(); break;
case 'L': type = classNane. substring(i+1,len-1); break;
defaul t:
type = "";
}
result.insert(0, type);
return result.toString();
}
el se

return qualifiedTypeNaneg;
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8. ReflectionHelper.java
package m | . navy. nps.cs.ooni.transl ator;

/**
* @ut hor LSC

* @ersion 1.0
*/

public class ReflectionHel per extends Exception {

protected ReflectionHel per() {
}

] *x
* Converts the specified type name to the internal format that should
* be returned from C ass. get Name().

* Arrays are converted accordingly, for exanple,
* "int[]" is converted to "[I",

* "String[][]" is converted to "[[LString;".

*/

public static String toRunti meTypeNane( String typeNane ) {

if (isArray(typeNane)) {
if (typeNane.indexO('[')==0)
return typeName; // already in correct format
int di mCount = count Di mensi ons(typeNane);
StringBuffer type = new StringBuffer(typeNane);

StringHel per.replaceAll ( type, "“[", "" );
StringHel per.replaceAll ( type, "]", "" );
/ltype = "int";

/lreturn String.val ueO (type.toString().equals("int"));
/lreturn "-" + type + "-";
return encodeToArraySi gnature( type.toString(), dinCount );
}
el se

return typeNane,;

* Counts the nunber of dinmension of the specified typeNane, by counting the
* nunber of '[' in the string.
* |f non-array, returns O, that is, zero di nensions.

* typeNane can be of either internal (that is, runtinme) formor
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* the formin source code, for exanple, "int[]" or “[I;"

* @aramtypeNane The type nane whose nunber of dinmensions is to be
* det er m ned.

* @eturn Returns the nunber of dinensions of the specified type.
*/

public static int countDinensions( String typeNane ) {

return StringHel per.count( typeName, '[' );

] *x
* Determines if the given type name is an array.

* @eturn True if and only if typeNane contains at |east one '['
*/
public static boolean isArray(String typeNanme) {

return typeName.indexOf('[")!=-1;

IET
* Encodes the specified type name (non-array type)
* into its qualified type nane
* as an array.
*
* @aram qualifiedTypeName The non-array qualified type name to be the
* el enent type of the array.
* @aram di nCount The nunber of dinmensions the array shoul d have.
*
* @eturn The internal Java signature of array.
*/
public static String encodeToArraySi gnature(String qualifiedTypeNane,
int dinCount) {
String result;
if (qualifiedTypeNane. equal s(byte. class. get Name()))
result = "B";
else if (qualifiedTypeNane. equal s(char. cl ass. get Nanme()))
result = "C';
else if (qualifiedTypeNane. equal s(doubl e. cl ass. get Nanme()))
result = "D";
else if (qualifiedTypeNane. equal s(float.class. getNanme()))
result = "F";
else if (qualifiedTypeNane. equal s(int.class.getNane()))
result ="I";

else if (qualifiedTypeNane. equal s(long. cl ass. get Nane()))
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result = "J";
else if (qualifiedTypeNane. equal s(short.class. getNanme()))
result ="S";

else if (qualifiedTypeNane. equal s(bool ean. cl ass. get Nane()))

result ="2z";
el se
result = "L" + qualifiedTypeNane + ";";

return StringHel per.repeat ("[", dimCount) + result;

9. StringHelper.java
package m | . navy. nps.cs.ooni.transl ator;

/**
* @ut hor LSC

* @ersion 1.0
*/

public class StringHel per {

IET
* String of whitespace characters.

*/

public static final String WH TE_SPACE = " \t";

| *x
* Non-instantiable class with protected constructor.
*/

protected StringHel per() {

}

| **
* Returns the index of the first occurence of <code> substr </code> within

* <code> str </code>.

* @eturns -1 if <code> substr </code>

* does not exist within <code> str </code>

*/

public static int indexOf( StringBuffer str, String substr, int beginlndex ) {

return str.toString().indexX (substr, beginlndex);
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| *%
* Replaces all occurence of oldString with newString within theString.
*/
public static void replaceAll( StringBuffer theString,
String oldString, String newString ) {
if (oldString.length()!=0) {
int i=0;
int inc = newString.length();
int start = 0;
int offsetToEnd = ol dString.length();
while (i<theString.length()) {
start = indexOf(theString, oldString, i );
if (start!=-1) {
theString.replace(start, start+offsetToEnd, newString);

/1 start next scan fromend of replacenment

i = start+inc;
}
el se {
break ;
}
}
}
}
[ *x

* Replaces all occurence of oldString with newString within theString.
* A conveni ence nethod that uses String instead of the nore efficient
* StringBuffer.
*/
public static String replaceAll( String theString,
String oldString, String newString ) {
StringBuffer buffer = new StringBuffer(theString);
repl aceAl | (buffer,oldString, newString);
return buffer.toString();
}
] *x
* Returns a string with <code>character </ code>
* repeated <code>count</code> times.
*/
public static String repeat( char character, int count ) {
StringBuffer result = new StringBuffer(count);
for (int i=0; i<count; i++) {

resul t. append(character);
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return result.toString();

}

IET
* Returns a string with <code>str</code>
* repeated <code>count </ code> tines.
*/
public static String repeat( String str, int count ) {
StringBuffer result = new StringBuffer(count);
for (int i=0; i<count; i++) {
resul t.append(str);
}

return result.toString();

}

| **
* Counts the nunber of occurence of the specified character in the
* specified string.

*/
public static int count( String str, char ¢ ) {

int len = str.length();

int result = 0;

for (int i=0; i<len; i++) {

if (str.charAt(i)==c)

result ++;
}
return result;
}
/**

* Concatenates the given Objects into a string
* (by calling toString() on each object), separated by separator.
*/
public static String concat( Object[] objects, String separator ) {
if (objects==null)
return "";
int len = objects.length;
if (len == 0)
return "";
StringBuffer result= new StringBuffer(len*10);
resul t. append(objects[0].toString());
for (int i=1; i<len; i++) {
resul t.append( separator );
resul t.append( objects[i].toString() );
}

return result.toString();
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}

| **

* Conveni ence function to sinplify call to

* <a href="#stripAl(StringBuffer, String)">

* stripAll( StringBuffer str, String charsToStrip ) </a>

*/

public static String stripAl( String str, String charsToStrip ) {
return stripAl(new StringBuffer(str), charsToStrip).toString();

] *x
* Strip all characters found in the charsToStrip string

* fromthe specified string.

* @aramstr The string where characters are to be stripped from

* @aram charsToStrip The string containing the characters to be stripped

* from"str".

* @eturn The specified StringBuffer str.

*/
public static StringBuffer stripAll( StringBuffer str, String charsToStrip ) {

int len = str.length();

for (int i=len-1; i>=0; i--) {

if ( charsToStrip.indexOf(str.charAt(i))!=-1) {
str.del eteCharAt (i);

}

return str;
}
/**
* Converts the first character of the given string to upper-case.
*/
static public String capitalize( String val ) {
if (val.length()==0)

return ;

return Character.toUpperCase(val.charAt(0)) + val.substring(1);

}

| *x
* Converts the first character of the given string to | ower-case.
*/

static public String uncapitalize( String val ) {

if (val.length()==0)
return "";

return Character.tolLowerCase(val.charAt(0)) + val.substring(1l);
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static void p(String s) {
System out. println(s);

10. TranslationAttribute.java

package m | . navy. nps.cs.ooni.transl ator;

import java.lang.reflect. Method,;

i mport java. beans. *;

inmport java.util.List;
inmport java.util.Arrays;
inmport java.util.lterator;
import java.util.LinkedList;
import java.util.Arraylist;

import mil.navy.nps.cs.ooni.fiom FCRInstance;
import ml.navy.nps.cs.oon .fiom CCRInstance;

import ml.navy.nps.cs.oon.exceptions.*;

| *x
* Describes an attribute of a class in the FIOM

* An attribute, if not a Java primtive type, can be a parent to

* other attributes, forming a tree structure that reflects the structure of

* this non-primitive attribute.

*o<p>

* An Attribute can be deconposed into its child attributes,

* but the creator of this object can prevent the expansion of this object

* into its conposing attributes by setting Expandabl e property to fal se.

* <pre>

* i sExpandabl e() ==> at least one child attribute,

* </pre>

* but having child attributes does not inply that the attribute is expandabl e.
*o<p>

* An Attribute is basically immutable, except for the child attributes that
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* it is conposed of.
*/

public class TranslationAttribute extends MethodParaneter {

/**
* The parent of this TranslationAttribute.
*/

Transl ationAttribute _parent = null; // defaults to null, indicating no parent

/**
* AIl the children that conposes this TranslationAttribute.
*
*/

protected List _children = null; // allocated only when used

/**
* Determines if this TranslationAttribute should be expanded into its conposite

* TranslationAttributes.

* o0t is up to the «creator of this TranslationAttribute to decide if
Transl ati onAttribute

* can be further expanded into its conposite Translati onAttributes.
*/

bool ean _expandable = false; // defaults to false

/**

* Determines if this TranslationAttribute is an indexed attribute, corresponding
* to a JavaBean |ndex Property.

*/

bool ean _i ndexed = fal se;

private void set Expandabl e(bool ean val) {
_expandabl e = val;

}

protected void setlndexed(bool ean v) {

_indexed = v;

/**
* Returns if this TranslationAttribute is deconposable into its conposite attributes.
*/

publ i c bool ean i sExpandabl e() {

return _expandabl e;
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IET
* No-argunent constructor, generally not used
*/
protected TranslationAttribute() {
/1 do not hing
}
| *%
* Creates a new TranslationAttribute, with a given parent.
*/
public TranslationAttribute( TranslationAttribute parent,
String attributeType, String attributeNanme
) A
super (attributeType, attributeNane);
set Parent (parent);
}
public TranslationAttribute(String attributeType, String attributeNane) {
super (attributeType, attributeNane);
}
| *%
* An attribute can only have the option of Expandable only if it has the
* atributeType as a O ass
*/
public TranslationAttribute( TranslationAttribute parent,
Class attributeType, String attributeName
bool ean expandabl e) {
super (attri buteType, attributeNane);
set Par ent (parent)
set Expandabl e( expandabl e) ;
}
| *x
* An attribute can only have the option of Expandable only if it has the
* atributeType as a O ass
*/
public TranslationAttribute( TranslationAttribute parent,
Class attributeType, String attributeName
bool ean expandabl e
bool ean i ndexed ) {
super (attri buteType, attributeNane);
set Par ent (parent);
set Expandabl e( expandabl e) ;

set | ndexed(i ndexed) ;
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}
| **
* Creates a copy of the given TranslationAttribute.
*/
public TranslationAttribute(TranslationAttribute attr) {
super (attr.get Type(), attr.getName());
}
| *x
* Sets the parent.
*/
protected void setParent(TranslationAttribute val) {
this._parent = val;
I
/1 renmove fromcurrent parent, if applicable
if (this._parent!=null) {
this._parent.renoveChild(this);
}
/1 change to the new parent
this._parent = val;
if (_parent!=null)
/'l notify new parent of this child attribute
this._parent.addChild(val);
*/
}
public TranslationAttribute getParent() {
return this._parent;
}
protected List getChildren() {
if (isExpandable()) {
if (_children == null ) {
Transl ationAttribute[] childs = extractChildren();

_children = Arrays. asList(childs);

}

return _children;
}
| *x
* Adds a child to this attribute, calls the setParent() nethod of the child.
*/
protected void addChil d(Transl ati onAttribute child) {
/1 should not call getChildren(), will go into infinite |oop
if (_children==null) {

_children = new ArraylList();
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}
_children. add(child);

child.setParent(this);
}
| *%
* Renoves the given child, calls the setParent() nmethod of the child.
*/
protected void renoveChild(Transl ati onAttribute child) {
if (isExpandable())
this.getChildren().renove(child);

child.setParent(null);

}

| **

* Returns the child attribute at i.

* @eturn Returns the child attribute at i,

* null if nochild at i or if this Attribute is
* not expandabl e.
*/

public TranslationAttribute childAt(int i) {
i f (isExpandable())
return (Transl ationAttribute)getChildren().get(i);
el se
return null;
}
| *%
* Returns an lterator for the children.
* @eturn Returns an Iterator for the children,
* null if this TranslationAttribute is not expandable.
*/
public lterator childrenlterator() {
if (isExpandable())
return this.getChildren().iterator();
el se

return null;

* | nspects the given class and extracts all the attributes.

* Attributes are defined as having public

* accessors with names |ike get{AttributeName} and

* public nutators with names |ike set{AttributeNane}.

* The fourth character of the nethod nust be an uppercase letter.

* <p>For exanple, the followi ng class :
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*

*

pr

<pre>
class ClassA {
public type getAtt1() {...}
public type setAtt1(p0) {...}
public type getAtt2() {...}
public type setAtt2(p0) {...}
}
</ pre>
wi |l have attributes: Attl, Att2.
<p>
<b> NOTE: Assunption nade is that any get/set will be natched by a correspondi ng
get/set, this method currently does not check if there is an actual natch
and will only process all the "get" nethods w thout paraneters.
</ b>
<p>
<b> NOTE: The getC ass() nmethod is excluded. </ b>
<p>
Descendants may override this nmethod or extractAttri buteNane()
to change the extraction |ogic.
<p>
A class may have attributes whose type is that of the containing
class, that is, cyclic references may occur. For exanple,
<pre>
class AC ass {
String si;
int intl;
Cl ass aCl ass;
}
</ pre>
@eturn Returns an array of the TranslationAttribute instances if attributes are
found, else returns null.
@ee #extract Attri buteNane(String)
/
otected TranslationAttribute[] extractChildren( ) {
try {
Transl ationAttribute[] children = extractAttributes(this, this.getTypeAsC ass());
return children;
}
catch (Exception ex) {
/1 this Attribute is not expandable

return null;
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protected Transl ationAttribute[] extractChildren2( ) {
/1 list nethods
Met hod[] met hods=get TypeAsd ass() . get Met hods();
int | en=ret hods. | engt h;
String attributeNane;
Transl ati onAttribute attribute;
List result = new Arraylist(10);
for (int i=0; i<len; i++) {
Met hod m = net hods[i];
attributeName = extractAttri buteNane(m get Nane());
if (attributeNane!=null && m getParaneterTypes().|ength==0) {
attribute = new Transl ationAttribute( this,
m get Ret urnType(),
attributeNane,
i sExpandabl eType( m get ReturnType() ) ) ;
result.add(attribute);

/1 Systemout.println("Attribute: " + attribute);

}
if (l1en>0)

return (Transl ationAttribute[])result.toArray(new Transl ationAttribute[result.size()]);
el se

return null;

| **
* Gven a nethod's name, determines if it is an accessor that
* matches the get* pattern and extracts the attribute name.
* <b>The getC ass() nethod is excluded. </ b>
* Looks for "get" methods only, since "get" methods will provide information
* on the type of the attribute.
* @eturn Returns the attribute name if method is an accessor ("get" nethod),
* else returns null.
*/
protected String extractAttributeName( String methodNanme ) {
i f (nmethodNane. | ength()>3) {
i f (nethodNane. equal s("get Cl ass"))
return null;
char char At 3 = net hodNane. char At (3);
if (Character.isUpperCase(charAt3)) {
if (nethodNane.indexOf("get")==0 ) {
/1 capitalize the fourth character

char At 3 = Character.toUpperCase(charAt3);
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return charAt3 + nethodNanme. substring(4);

}

return null;
}
IEx
* Determines if the given type should be expandabl e.
*/
protected static bool ean i sExpandabl eType( C ass type ) {
return ( FCRI nstance. cl ass. i sAssi gnabl eFron{type) ||
CCRI nst ance. cl ass. i sAssi gnabl eFrom(type) );
}
| **
* Determines if this TranslationAttribute is an indexed attribute,
* that is, a JavaBean indexed property.
*/
publ i c bool ean i sl ndexed() {
return _indexed;
}
| *x
* | nspects the given class and extracts all the attributes.
* Attributes are defined as synonynous w th JavaBeans properties,
* the specified class should therefore conform
* to the JavaBeans specification.
*o<p>
* The following attributes are ignored:
* <ol >
* <li> has<Nanme>
* <li>isValid
* </ol >
* <p>
* A class may have attributes whose type is that of the containing
* class, that is, cyclic references may occur. For exanple,
* <pre>
* class AC ass {

* String si;

* int intl;

* C ass ad ass;
* 1

* </ pre>

* @eturn Returns an array of the TranslationAttribute instances if attributes are
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* found, else returns an enpty array.

*/
public static TranslationAttribute[] extractAttributes( TranslationAttribute parent,
thed ass )
throws nil.navy.nps.cs.ooni.exceptions.
I ntrospecti onException {
try {

bool ean i ndexed = fal se;
Class attrType;
Beanl nfo beanlnfo = Introspector. getBeanlnfo(thed ass);
PropertyDescriptor[] propDescs = beanl nfo. get PropertyDescriptors();
List result = new ArraylLi st (propDescs.|ength-1);
String attrName;
for (int i=0; i<propDescs.length; i++) {

attrName = propDescs[i].getNane();

if (attrNane.equal s("class")

|| attrName.equal s("valid")

)

conti nue;

i ndexed = propDescs[i] instanceof |ndexedPropertyDescriptor;
/Ip( attrName + " " + propDescs[i].getPropertyType().getNane());
attrType = propDescs[i].getPropertyType();

if (indexed) {
if (tattrType.isArray()) {

throw new Exception( attrName + " nust be an array." );

}

resul t.add(new Transl ationAttribute( parent,
attrType, attrNane,
i sExpandabl eType(attr Type),
i ndexed ));

}

Cl ass

return (Transl ationAttribute[]) result.toArray(new TranslationAttribute[result.size()]);

}
catch (Exception ex) {

throw new mil.navy. nps. cs. oom . exceptions. | ntrospecti onException(ex);

| **

* Returns the full access path fromthis TranslationAttribute's

* hi ghest ancestor.
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*/

public String path( bool ean incl udeRoot,

}
/*

*

*

List path = new ArrayList(5);
Transl ati onAttribute curr = this;
while (currl=null) {

path.add(curr);

curr = curr.getParent();
}
StringBuffer result = new StringBuffer();
Obj ect[] objs = path.toArray();

Transl ati onAttribute attr;

int start = (includeRoot)?0bjs.|ength-1:o0bjs.|ength-2;

attr = (Transl ationAttribute) objs[start]
result.append(attr.get Nane());
for (int i=start-1; i>=0; i--) {

attr = (TranslationAttribute) objs[i];

String separator ) {

resul t.append(separator + attr.getNanme());

}

return result.toString() ;

*
Returns the full access path fromthis TranslationAttribute's
hi ghest ancestor.

/

public String readPath( bool ean includeRoot ) {

/*

List path = new ArrayList(5);
Transl ati onAttribute curr = this;
while (curr!=null) {

pat h. add(curr);

curr = curr.getParent();
}
StringBuffer result = new StringBuffer();
Obj ect[] objs = path.toArray();

Transl ati onAttribute attr;

int start = (includeRoot)?0bjs.|ength-1:o0bjs.I|ength-2;

for (int i=start; i>=0; i--) {

attr = (TranslationAttribute) objs[i];

result.append(".get" + StringHel per.capitalize(attr.getName()) +

}

return result.toString()

*
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* Lists this TranslationAttribute object and all its ancestors in an array.

* @eturn An array that holds this object and all its ancestors ordered
* fromgreatest ancestor (Oth elenent) down to this object (last elenent).
*/

public TranslationAttribute[] pathToArray() {
List path = new ArrayList(5);
Transl ationAttribute curr = this;
while (curr!=null) {
pat h. add(curr);
curr = curr.getParent();
}
Transl ationAttribute[] result = new TranslationAttribute[path.size()];
/'l reverse the order
if (result.length>0) {
int i =result.length-1;
Iterator iter = path.iterator();
Transl ati onAttribute a;
while (iter.hasNext()) {
a = (TranslationAttribute)iter.next();
result[i] = a;

}

return result;
}
| **
* Returns the full access path source code of the "hasser"
* of this TranslationAttribute.
* For exanple, for an attribute B in object obj, accessible by the call
* 'obj.getA().getB()"',
* this nethod returns: 'obj.getA().hasB()' if includeRoot is true,
* and returns '.getA().hasB()" if includeRoot is false.

public String hasserText ( bool ean i ncludeRoot ) {

}
*/
| *x
* Returns the source code of the has<AttributeName> nethod
* for this TranslationAttribute.
*/
public String hasMethodText () ({
return "has" + StringHel per.capitalize( this.getNanme() ) + "()";
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| **

*

*

*

Ret ur ns

the full access path to wite value fromthis TranslationAttribute's

root down to this TranslationAttribute.

@ar am
@ar am

@eturn

/

i ncl udeRoot \Wether to include the root attribute.
val ue The string that represents the value for the wite operation.
Returns the full access path to wite value fromthis TranslationAttribute's

root down to this TranslationAttribute.

public String witePath( bool ean includeRoot, String value ) {

Li st path
Transl ati
while (cu
pat h. ad
curr =
}
St ri ngBuf
hj ect[]
Transl ati
int start
for (int
attr =

result.

}

= new Arraylist(5);
onAttribute curr = this;
rrl=null) {

d(curr);

curr.getParent();

fer result = new StringBuffer();

objs = path.toArray();

onAttribute attr;

= (includeRoot) ?0bjs. | ength-1:0bjs.Iength-2;

i=start; i>=1; i--) {

(Transl ationAttribute) objs[i];

append(".get" + StringHel per.capitalize(attr.getName()) + "()");

attr = (Transl ationAttribute) objs[0];

result.ap

return re

pend(".set" +
StringHel per.capitalize(attr.getName()) +
“(" + value + ")");

sult.toString() ;

public static void d( TranslationAttribute[] array ) {

for (int

i=0; i<array.length; i++ ) {

Systemout.println(array[i]);

11.

TranslationAttributeMapping.java

package mi | . navy. nps.cs.ooni.transl ator;

| **
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* Hol ds the many-to-one mapping fromattributes of
* one class to the attribute of another class.

*/

public class TranslationAttributeMapping {

/**
* Source attributes.
*/

protected TranslationAttribute _sourceAttr[];

/**
* Target attribute.
*/

protected TranslationAttribute _targetAttr;

| **
*/

public TranslationAttributeMapping( TranslationAttribute source[], TranslationAttribute
target) {

_sourceAttr = new Transl ati onAttri bute[source.length];
System arraycopy( source, 0, _sourceAttr, 0, source.length );

_targetAttr = target;

[ *x
* Returns a copy of the array of fromattributes.
*/
public TranslationAttribute[] getSourceAttributes() {
Transl ationAttribute[] result = new TranslationAttribute[_sourceAttr.length];
System arraycopy(_sourceAttr, 0, result, 0, _sourceAttr.length);

return result;

/**

* Returns the target attribute.

*/

public TranslationAttribute getTargetAttribute() {

return _targetAttr;
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/**
* Returns a string of the source attributes separated by the
* given separator.
*/
public String sourceAttributesAsString( String nestedAttr Separat or,
String separator,
bool ean i ncl udeRoot ,
bool ean incl udeType) {

if (_sourceAttr==null)

return "";
int len = _sourceAttr.length;
if (len == 0)

return "";

StringBuffer result= new StringBuffer(len*10);
if (includeType)
resul t.append(_sourceAttr[0].get Type() + " ");
resul t. append(_sourceAttr[0]. pat h(includeRoot, nestedAttrSeparator));
for (int i=1; i<len; i++) {
resul t.append( separator );
if (includeType)
resul t.append(_sourceAttr[i].getType() + " ");
resul t.append( _sourceAttr[i].path(includeRoot, nestedAttrSeparator) );

}

return result.toString();

/**
* Converts to string of the form

* "sourcel_type sourcel_nane, source.
*/

12. TranslationClassDefinition.java

package mi | . navy. nps.cs.ooni.transl ator;

import java.util.List;
inmport java.util.lterator;
import java.util.Arraylist;
import java.util.Set;
inmport java.util.HashSet;
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inmport ml.navy.nps.cs.ooni.fiom FCRInstance;

inmport ml.navy.nps.cs.ooni.fiom CCRInstance;

/**
* @ut hor LSC

* @ersion 1.0
*/

public class TranslationC assDefinition extends O assDefinition {

| *x
* The FCR cl ass nane.
*/
protected String _fcr;

/**
* The CCR cl ass nane.
*/

protected String _ccr;

public Transl ati onC assDefinition(String className, String parent Nane,
String fcrName, String ccrNanme) {
super (cl assNanme, parent Nane) ;
this. _fcr = fcrName;
this._ccr = ccrNang;
}
| *x
* Cenerates MethodDefinition that will override the abstract methods
* of the base class.
* Only call this method after all "ccrToFcr_" and "fcrToCcr_" nethods
* of this object had been defined.
*/
public void generateAbstract Overrides() {
String fcrNane = this.getFcr();
String ccrNane = this.getCcr();
/1 the toFcr() nethod
Met hodDef i nition toFcr Met hod
= new Met hodDefinition( "public", FCRInstance.class.getName(), "toFCR");
t oFcr Met hod. addPar an{ CCRI nst ance. cl ass. get Name(), "ccrlnstance" );
gener at eBody( fcrNanme, toFcrMethod, "ccrToFcr_",
ccr Nane) ;

/1 the toCcr() nethod
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}
/

Met hodDef i nition toCcrMet hod
= new Met hodDefinition( "public", CCRInstance.class.getNanme(), "toCCR');
t oCcr Met hod. addPar an{ FCRI nst ance. cl ass. get Name(), "fcrlnstance" );
gener at eBody( ccrNanme, toCcrMethod, "fcrToCcr_",
fcrNane );

_net hods. add(t oCcr Met hod) ;
_met hods. add(t oFcr Met hod) ;

* %

* CGenerates the body of either "toFCR()" or "toCCR()" nethods.

* @aramtarget Either value of _fcr or _ccr.

* @aram nethod The toFCR() or toCCR() method whose body is to be generated.
* @aram prefix The "ccrToFcr_" or "fcrToCcr_" attribute translation

* met hods' prefix to be called by the nmethod paraneter.

*/

protected void generateBody( String target, MethodDefinition method,

String prefix,
String actual ParanType ) {
/1 the nethod contains only one paraneter
Met hodPar anet er param = met hod. paranmsToArray()[0];
/'l The paranmeter will be typecast to the actual type in a local variable "obj"
String obj NanePrefix = "obj"; //param getNane() ;
Li st body = new ArraylList();
Iterator iter = _methods.iterator();
Met hodDef i nition call ee;
StringBuffer calleeParanttr = new StringBuffer(100);

Met hodPar aneter[] cal | eePar ans;

/] generate code to type-cast nethod's actual paraneter to appropriate type
body. add( actual ParanType + " obj =" +

"(" + actual ParanType + ") " + paramgetNane() + ";" );

/] generate code to create instance of result
body. add( target + " result = new" + target + "();" );
body. add("");

Li st codeBody = new ArraylList(20);
AttributeParent Al l ocati onCodeGenerator gen = new AttributeParent Al l ocati onCodeGenerator();
while (iter.hasNext()) {

cal | eeParantstr. set Lengt h(0) ;

callee = (MethodDefinition) iter.next() ;

if (callee.getNanme().indexO(prefix)==0) {
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cal | eeParans = cal |l ee. paransToArray();

/1 there should be at |east one paraneter
cal | eePar antst r. append( obj NanmePrefi x
+ ((Transl ationAttribute)call eeParans[0]).readPath(false) );
//call eeParanttr.append( ", " + hasParan((TranslationAttribute)calleeParans[0]) );
for (int i=1; i<calleeParams.|ength; i++) {
cal | eeParantstr. append( ", " + obj NanePrefix

+ ((Transl ationAttribute)call eeParans[i]).readPath(false) );

/*

+ Transl ati onFactory. firstChar ToUpper (cal | eeParans[i]. get Name())

0"
*/
}
/'l sanple: calleeStr = fcrToCecr_...(ccrlnstance.getA get...);

String calleeStr = callee.getNane() + "(" + calleeParanStr + ")";
Transl ati onAttribute attr =

((AttributeTransl ati onMet hod) cal | ee). get Target Attri bute();
")

codeBody. add("result" + attr.witePath(false, calleeStr) +

gen.generate(attr);

}
}
body. addAl | (gen. code());
body. add("");

body. addAl | (codeBody) ;

/'l generate code to return the result
body. add("");

body. add("return result;");

met hod. set Body( body) ;

/**

* CGenerates the code that will allocate attributes' parents.
*/
static class AttributeParent All ocati onCodeGenerator {

/**

* List of code generated by this class since its creation.
*/

Li st _generatedCode = new ArraylLi st (20);

| **

* Generates the code that will allocate nmenory for the parent of the
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* specified Attribute,
* if it has a parent attribute, that is, attr.getParent()!=null.
* Al so generates the code for the creation of the specified Attribute's
* higher ancestors, if such code had not already been generated.
*/
public void generate( TranslationAttribute attr ) {
if (attr==null)
return;
Transl ationAttribute attrParent = attr.getParent();
/1 only attributes with parent should be created, that is, attributes
/] other than the root attribute
if (attrParent!=null) {
/1 if attrParent is not the root attribute, generate the allocation
/1 code for its parent
if (attrParent.getParent()!=null) {
String result="";
Class attrParentC ass = attrParent. get TypeAsC ass();
if ( FCRInstance. cl ass. i sAssi gnabl eFron{attrParentC ass) ||
CCRI nst ance. cl ass. i sAssi gnabl eFrom(attrParent d ass) )
result = ("result" + attrParent.witePath(false,
"new " + attrParent.getType() + "()") + ";" );
generate(attrParent);
if (!lineExists(result)) {

_gener at edCode. add(resul t);

}
public List code() {
return _gener at edCode,;
}
public bool ean |ineExists(String line) {
Iterator i = _generatedCode.iterator();
String currlLine;
while (i.hasNext()) {
currLine = (String)(i.next());
if (currlLine.equal s(line))
return true;
}
return fal se;
} 11 class AttributeParent All ocati onCodeGener at or
} /1 class AttributeCreati onCodeCGener at or
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| **

* Generates the source code for the has<AttributeName> paraneter.

public String hasParan(Transl ationAttribute attr) {

*/

I
* Cenerates code that allocates all the attributes
* in the path of the specified attribute
public
*/
public String getFcr() {
return _fecr;
}
public String getCer() ({

return _ccr;

13. TranslationFactory.java

package m | . navy. nps.cs.ooni.transl ator;

import java.lang.reflect. Method;
inmport java.util.List;

import java.util.Arraylist;
import java.util.Set;

inport java.util.HashSet;

i mport java. beans. *;

import java.util.*;

import mil.navy.nps.cs.ooni.exceptions.*;

import ml.navy.nps.cs.ooni.fiomAbstractTransl ation;

| **

* A factory to create various FIOMtranslation specific class instances.
*

* @ut hor LSC

* @ersion 1.0

*

*/
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public class TranslationFactory {

/**

* The root class for all translations.

*/

static final C ass PARENT_CLASS = Abstract Transl ation. cl ass;

/**

* This class should never be instantiated.
*/

protected Transl ationFactory() ({

}
public final static String METHOD MODI FI ERS = "public";

| *x
* Creates a new MethodDefinition instance for transform ng
* CCR attributes to a FCR attribute.
* A copy of the ccrAttrs is nade.
* First letter of each paranmeter is forced to | owercase, in conformance
* with conventional Java source code standard.
*/
public static AttributeTransl ati onMet hod newCcr ToFcr Met hod(
Transl ationAttribute fcrAttr,
Transl ationAttribute[] ccrAttrs ) {
Met hodPar aneter[] parans = new Met hodParaneter[ccrAttrs. | ength];
System arraycopy( ccrAttrs, 0, params, 0, ccrAttrs.length );
AttributeTransl ati onMet hod result
= new AttributeTransl ati onMet hod( METHOD_MODI FlI ERS,
fecrAttr. get Type(),
"“ccrToFcr_" + fcrAttr.path(false,"_"),
ferAttr );
resul t. addPar ans( par ans) ;

return result;

}

| *x
* Generates a MethodDefinition with signature to facilitate transformng
* the source attributes into the target attribute.

* A copy of the fcrAttrs is nade.
* First letter of each parameter is forced to | owercase, in conformance
* with conventional Java source code standard.

*/
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public static AttributeTransl ati onMet hod newCcr ToFcr Met hod(
Transl ati onAttri but eMappi ng attrMappi ng) {
AttributeTransl ati onMet hod result
= newCcr ToFcr Met hod(attr Mappi ng. get Target Attribute(),
attr Mappi ng. get SourceAttributes());

return result;

| *%
* Creates a new MethodDefinition instance for transform ng
* FCR attributes to a CCR attribute.
* A copy of the fcrAttrs is nade.
*/
public static AttributeTransl ati onMet hod newrcr ToCcr Met hod(
Transl ationAttribute ccrAttr,
Transl ationAttribute[] fcrAttrs ) {
Met hodPar aneter[] paranms = new Met hodParanmeter[fcrAttrs.|ength];
System arraycopy( fcrAttrs, 0, parans, 0, fcrAttrs.length );
AttributeTransl ati onMet hod result
= new AttributeTransl ati onMet hod( METHOD_MODI Fl ERS,
ccrAttr. get Type(),
"fcrToCecr_" + ccrAttr.path(false,"_"),
ccrAttr );
resul t. addPar ans( par ans) ;
return result;
}
IEx
* CGenerates a MethodDefinition with signature to facilitate transform ng
* the source attributes into the target attribute.
*/
public static AttributeTransl ati onMet hod newFcr ToCer Met hod(
Transl ati onAttri but eMappi ng attrMappi ng) {
AttributeTransl ati onMet hod result
= newrcr ToCcr Met hod( at t r Mappi ng. get Target Attri bute(),
att r Mappi ng. get SourceAttributes());
return result;
}
| **
* Cenerates attribute translation methods from FCR to CCR based
* on the AttributeMapping array.
*/
public static AttributeTransl ati onMet hod[] newrcr ToCcr Met hods (
Transl ati onAttri but eMappi ng[] mappings ) {
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AttributeTranslati onMethod[] result
= new AttributeTransl ati onMet hod[ mappi ngs. | ength] ;
for (int i=0; i<mappings.length;i++) {
result[i] = newrcr ToCcr Met hod( mappi ngs[i]);
}
return result;
}
| *x
* Generates attribute translation nmethods from CCR to FCR based
* on the AttributeMapping array.
*/
public static AttributeTransl ati onMet hod[] newCcr ToFcr Met hods (
Transl ati onAttri but eMappi ng[] mappings ) {
AttributeTransl ati onMethod[] result
= new AttributeTransl ati onMet hod[ mappi ngs. | ength] ;
for (int i=0; i<mappings.length; i++) {
result[i] = newCcrToFcr Met hod( mappi ngs[i]);
}

return result;

/**
*

* Returns a new JavaFil eDefintion instance for the given fcr and ccr classes.

*
*/
public static JavaFileDefinition
newri onr ansl ationFile ( String packageNanePrefi x,

String fecr, String ccr) {

/*
String classNane = StringHel per.replaceAll(fcr,".","_")
+ "__" /] double underscores
+ StringHel per.replaceAll (cer,".","_");
*/

Par sedd assNane fcrd assNane = ParsedC assNane. parseC assNane(fcr);
Par sedCl assNane ccrC assNane = ParsedC assNane. par seCl assNane(ccr);

String className = fcrd assNane. cl assName() + "__ " + ccrd assNane. cl assNane() ;

Cl assDefinition cl assbDef
= new Transl ati onCl assDefinition( classNang,

PARENT_CLASS. get Nane(),
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fer, ccr );
JavaFi | eDefinition fil eDef = new JavaFi |l eDefinition(classDef);
fil eDef.set PackageNane( packageNanePrefi x + "." + fcrd assNanme. packageNane()
+ "." + ccrC assNane. packageNane());
Met hodDef i ni tion constructor
= new Met hodDefinition( "public", "", classNanme );
constructor.setBody("init( " + fcr + ".class, " + ccr + ".class );");
cl assDef . addMet hod(constructor);
return fileDef;

| **

* Makes a Class instance for a single dinmension array with elenents of the
* specified qualifiedTypeNane.
*/
public static C ass makeArrayCd ass(String qualifiedTypeNane)
throws C assNot FoundException {
return C ass.forNane(Refl ecti onHel per. encodeToArraySi gnature(qualifiedTypeNane, 1));

| **

* Converts the first character of the given string to | ower-case.
*/
static public String firstCharToLower( String val ) {

if (val.length()==0)

return

return Character.tolLowerCase(val.charAt(0)) + val.substring(1l);
}
/**

* Converts the first character of the given string to upper-case.
*/
static public String firstCharToUpper( String val ) {

if (val.length()==0)

return )

return Character.toUpperCase(val.charAt(0)) + val.substring(1);

static void p(String s) {

Systemout. println(s);
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| **

* This class holds the class name broken down into package nane and cl ass nane.

*/

cl ass ParsedC assNane {

| **

*

The cl ass nane.

*/

St

ring _className = "";

| **

*

The package nare.

*/

St

ring _packageNanme = "";

public String packageNane() {

}

return _packageNang;

public String className() {

/*

*

return _cl assNane;

*

*/
publ i c ParsedCl assName( ) {

}

/*

* Parses the specified class name (not an inner class)

*

*

*

*

*

*

*

public static ParsedC assNane

*

into two parts:

the package nane and the class nane of the fully qualified class nane.

@eturn A ParsedC assNane object with the broken down class nane.

<br>Exanple 1: if the input is "a.b.c",

the result would be:

<br>Exanmple 2: if the input is "c", the result would be:

/

Par sedC assNane result = new ParsedCl assNane();
if (classNane.|ength()==0)

return result;
StringBuffer sb = new StringBuffer(classNane);
sbh.reverse();
I
int len = packageNane. | ength();

int i =1len-1;

285

parsed assNane( String classNane ) {

e
<br>Exanple 2: if the input is "", the result would be: {""

{"a.b","c"}.
"c"}.
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while (i>=0) {

*/
StringTokeni zer tok = new StringTokenizer( sb.toString(), "." );
result._classNane = (new StringBuffer((String)tok.nextToken())).reverse().toString();
int endl ndex = className.length()-result.className().length()-1;
if (endlndex > 0)
resul t._packageNane = cl assNane. substring( 0, endlndex );

return result;

14. TranslationGenerator.java

package mi | .navy. nps.cs.ooni.transl ator;

inmport java.io.*;

import java.util.*;

| **

* This is basically a general purpose code generator,
* based on a JavaFil eDefinition instance.

*

* @ut hor LSC

* @ersion 1.0

*

*/

public class TranslationGenerator {

public Translati onGenerator( ) {

}

| *%
* Cenerates the Java file into outStream
*/
public void generate ( CQutputStream out Stream
JavaFi | eDefinition javaFileDef ) {

I ndent indent = new Indent(" ");
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/1 indent string is doubl e-space characters
PrintStreamwiter = new PrintStrean(outStrean);
Generationlnfo genlnfo = new Generationlnfo( witer,

j avaFi | eDef,
i ndent );
wri t ePackageNane( geninfo );
geninfo.witer.println();
writelnports( genlnfo );
genlnfo.witer.println();

wited ass( genlnfo );

| * %
* Inner class for holding wite information.
*/
protected class Generationlnfo {
PrintStreamwiter;
JavaFi | eDefinition javaFil eDef;
I ndent indent;
public Generationlnfo(PrintStreamwiter,
JavaFi | eDefinition javaFil eDef,
I ndent indent) {
this.witer = witer;
this.javaFi |l eDef = javaFil eDef;

this.indent = indent;

| **
* Wites the given statement with indent to the Witer

* and appends a semi -col on.

*/

protected void witeStatenent(CGenerationlnfo genlnfo, String statement) {
geninfo.witer.print(genlnfo.indent + statement + ";");

}

| *x

* Wites the given statenment with indentation

* to the Witer and appends a semni -col on and

* a newine.

*/

protected void witeStatenentLine(Generationlnfo genlnfo, String statenent) {

genlnfo.witer.println(genlinfo.indent + statement + ";");
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final String MARKUP_BEG N = "//%b begin";
final String MARKUP_END ="/1%bend";
/**

* Marks the user defined inport section.

*/

final String MARKUP_USERI MPORT = "inport";
| **

* Marks the user defined fields section.

*/

final String MARKUP_USERFI ELDS = "fiel ds";

| **

* Marks the user defined methods section.
*/

final String MARKUP_USERMETHODS = "nmet hods";
| **

* Marks the method body section.

*/

final String MARKUP_METHODBODY = "net hod_body";

IET
* Wites a begin markup for tool processing.

*/

protected void witeMarkupBegi n( Generationlnfo genlnfo, String tagName ){
genlnfo.witer.println( genlnfo.indent + MARKUP. BEGN + " " + tagName );

| **
* Wites a begin markup for tool processing, with comrent after the narkup.
*/
protected void witeMarkupBegi n( Generationlnfo genlnfo,
String tagName, String comment ){
geninfo.witer.println( genlnfo.indent + MARKUP. BEG N + " " + tagNane

+ " -- " + coment);

IET
* Wites a end narkup for tool processing.

*/

protected void witeMrkupEnd( Generationlnfo genlnfo, String tagName ){
genlnfo.witer.println( genlnfo.indent + MARKUP_END + " " + tagNane );
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}
| **
* |f stringArray == null, nothing is witten.
*/
protected void witeStringArray( PrintStreamwiter, |ndent indent,
String[] stringArray ) {
if (stringArray!=null) {
for (int i=0; i<stringArray.length; i++) {

witer.println( indent + stringArray[i] );

}

protected void witePackageNanme( Generationlnfo genlnfo ) {
if ( genlnfo.javaFil eDef.get PackageNane()!=null ) {
writeStatenmentLine( genlnfo,

"package " + genlnfo.javaFil eDef. get PackageNane());

}

protected void witelnports( Generationlnfo genlnfo ) {
String inmports[] = genlnfo.javaFileDef.inmportsToArray();
if (inports!=null) {
for (int i=0; i<inports.length; i++) {

writeStatenentLine(genlnfo, "inport " + inports[i]);

}

genlnfo.witer.println();
/1 User managed inports, each string already includes the keyword "inport".
imports = genlnfo.javaFil eDef.user Managed| nport sToArray();
wr i t eMar kupBegi n(genl nf o, MARKUP_USERI MPORT) ;
genlnfo.witer.println("// -- Enter your additional inports here.");
if (inports!=null) {
for (int i=0; i<inports.length; i++) {

wri t eSt at ement Li ne(genl nfo, inports[i]);

}
wri t eMar kupEnd( genl nf o, MARKUP_USERI MPORT) ;

}
protected void wited ass( Generationlnfo genlinfo ) {
Cl assDefinition classDef = genlnfo.javaFil eDef.getPublicC ass();
I/ start the class declaration
geninfo.witer.println( "public class "
+ cl assDef . get Nane()

+ " extends "
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+ cl assDef . get Par ent Nane()

s
genl nfo.indent.increaselndent();
wri t eMar kupBegi n(genl nfo, MARKUP_USERFI ELDS) ;
genlnfo.witer.println(geninfo.indent + "// -- Enter your customfields here.");
writeStringArray( genlnfo.witer, genlnfo.indent,

cl assDef . user ManagedFi el dsToArray() );

wri t eMar kupEnd( genl nf o, MARKUP_USERFI ELDS) ;
genlnfo.witer.println();
writeMet hods( genlinfo );
/1 marks the section for free-text entry for user-defined nethods
wri t eMar kupBegi n( genl nfo, MARKUP_USERMETHODS) ;
geninfo.witer.println(genlnfo.indent + "// -- Enter your custom nethods here.");

wr i t eMar kupEnd( genl nf o, MARKUP_USERMETHODS) ;

genl nfo.indent.decreasel ndent();
/'l closing curly brace for the class

geninfo.witer.println( "“}" );

protected void witeMethods( Cenerationlnfo genlnfo ) {
Met hodDefi ni ti on met hods[]
= genl nfo.javaFil eDef. get PublicC ass(). nmet hodsToArray();
if (nmethods!=null) {
for (int i=0; i<methods.length; i++) {
wri t eMet hod(genl nfo, nethods[i]);

genlnfo.witer.println();

}

protected void witeMethod( Generationlnfo genlnfo,
Met hodDef i nition nethod ) {
String returnType = nethod. get ReturnType();
if (returnType==null)
returnType="";
geninfo.witer.println( genlnfo.indent
+ net hod. get Modi fiers()
4o
+ returnType

+ "

+

met hod. get Nane()
o

+ net hodPar anet er s(genl nfo, net hod. paransToArray())
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)
genl nfo.indent.increaselndent();
wri t eMar kupBegi n(genl nfo, MARKUP_METHODBODY, "Enter nethod body below ");
witeStringArray( genlinfo.witer, genlnfo.indent,
net hod. bodyLi nesToArray());
wri t eMar kupEnd( genl nfo, MARKUP_METHODBCDY) ;
genl nfo.indent. decreasel ndent();
genlnfo.witer.println( genlnfo.indent + "}" );
}
| **
* |f parans==null, enpty string is returned
*/
protected String nethodParaneters( Generationlnfo genlnfo
Met hodPar aneter parans[]) {
StringBuffer result = new StringBuffer(100);
if (paranms!=null) {
for (int i=0; i<parans.length; i++) {
if (i>0 && i!=parans.|length) {

/1 append a comma, if not the first and not the |last paraneter

resul t.append(", ");
}
Met hodPar anet er param = parans[i];
resul t. append(param get Type() + " " + param getNanme());
}
return result.toString()
}
el se
return "";
}
}
| **

* Tracks the level of indentation
* and returns the corresponding indentation string

*/

class | ndent {

| **

* The current indentation string.
*/

291



protected StringBuffer _indent = new StringBuffer(20);

/**
* The indent token.
*/

protected String _indentToken;

/**
* The indent token's |ength.
*/

protected int _indent TokenLen = O;

/**

* Creates an Indent instance, with each | evel indented by the given
* indent token string.

*/

public Indent( String indentToken ) {

set | ndent Token(i ndent Token) ;

| *x
* | ncreases indent |evel.
*/
public void increasel ndent () {
_indent. append(get | ndent Token());
}

/**

* Decreases indent |evel.

*/
public void decreasel ndent () {
int len = _indent.length();
if (1en>0) {

_indent.del ete( |en-_indentTokenLen, len );

}
public String getlndent Token() ({

return this. _indentToken;

}

protected void setlndent Token(String token) {
this._indent Token = token;
thi s. _i ndent TokenLen = token. |l ength();

}
public String toString() {
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return this._indent.toString();

15. TranslationMap.java

package m | . navy. nps.cs.ooni.transl ator;
inport java.util.*;

/**
* Keeps a mapping of attributes between two cl asses.
*/

public class Translati onMap {

/**
* The name of the source class.
*/

protected String _sourced assNaneg;

/**

* The nane of the target class.
*/

protected String _targetd assNaneg;

| **
* The attribute mappings.
*/

protected List _mappingList = new Li nkedLi st ();

IEx
* Creates a new instance of mapping fromattributes of sourceC ass to

* attributes of targetd ass.

*/

public Translati onMap( String sourceC assNane, String targetC assNanme ) {
this._sourceCd assNane = sourceC assNane;

this. _targetd assNane = targetC assNaneg;

/**

* Adds an attribute mapping.
*/
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public void add( Transl ationAttri buteMappi ng mapping ) {
__mappi ngLi st. add( mappi ng) ;

| *%
* Returns null if no mapping defined.
*/
public Translati onAttributeMapping[] getMappings() ({
if (_mappingList.isEmty())
return null;
el se
return (Transl ationAttributeMapping[])_mappi ngLi st.toArray(
new Transl ati onAttri but eMappi ng[ _mappi ngLi st. size()]);
}
IET
* Returns the nunber of mappings defined.
*/
public int getCount() {
return _mappi ngli st. size();
}
| *%
* Returns the mapping at index idx.
*/
public TranslationAttributeMapping get(int idx) {
return (Transl ationAttributeMappi ng) _mappingList. get (idx);
}
| *x
* Renpves the given i-th mapping.
*/
public void renmove(int i) {
_mappi ngLi st. renove(i);
}
| *x
* Renoves the mappings at the given indices.
* |f indices==null, nothing is done.
*/
public void remove(int[] indices) {
if (indices==null)

return;
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int[] sorted = new int[indices.length];

System arraycopy( indices, 0, sorted, 0, indices.length );
Arrays.sort(sorted); // inascending order

for (int i=sorted.length-1; i>=0; i--) {

renmove(indices[i]);

}
public String getSourceC assNane() {

return _sourceC assNang;

}
public String getTargetd assNane() {

return _targetd assNang;

16. TranslationMapTableModel.java

package m | . navy. nps.cs.ooni.transl ator;

i mport javax.sw ng.table.*;

inmport java.util.Arrays;

/**

* @ut hor LSC
* @ersion 1.0
*/

public class Transl ati onMapTabl eMbdel ext ends Abstract Tabl evbdel {

| *x
* Separator for attribute path when displayed in the table.
*/

static final String PATH SEP = ".";

protected Transl ati onMap _nap;

protected final int FROM COL = O;
protected final int TOCOL = 1;

public Transl ati onMapTabl eModel (Transl ati onMap map) {

super () ;
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this._map = map;
}
public int getCol umCount () {

/**@odo: inplement this javax.sw ng.table. Abstract Tabl eModel

return 2;

}

public Object getValueAt(int row, int col) {

/**@odo: inplement this javax.sw ng.table. Abstract Tabl eModel
Transl ati onAttri but eMappi ng mappi ng = _map. get (row);

switch (col) {

case FROM COL: return nmappi ng. sourceAttri butesAsString(
PATH_SEP, ",", fal se,

abstract nethod*/

abstract nethod*/

fal se);

case TO COL: return mapping.get Target Attribute(). path(fal se, PATH SEP);

}

return null;

}
public int getRowCount () ({

/**@odo: inplenent this javax.sw ng.tabl e. Abstract Tabl eModel

return _map. get Count ();
}

public String getCol utmNane(int col unmml ndex) {

switch (columl ndex) {

case FROM COL : return _map. get SourceCl assNanme();

case TO COL : return _nap. get Target d assNane();

}

return null;

}

public void add( TranslationAttri buteMappi ng newMapping ) {

_nmap. add( newiVappi ng) ;

fireTabl eRowsl nsert ed(_map. get Count (),

}

public void remove( int i ) {
_map.renove(i);
fireTabl eRowsDel eted(i,i);

}

| *x

* Renpves the given rows.

* |f rows==null, nothing is done.
*/

public void remove( int[] rows ) {

int[] sorted = new int[rows.!|ength];

System arraycopy( rows, 0, sorted, O,

_map. get Count ());

rows. length );

Arrays.sort(sorted); // in ascending order
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for (int i=sorted.length-1; i>=0; i--) {
renmove(sorted[i]);

fireTabl eRowsDel et ed(sorted[i], sorted[i]);

17. ZzzTest TranslationAttribute.java

package m | . navy. nps.cs.ooni.transl ator;

import junit.framework. Test Case;

inmport java.util.*;

public class ZzzTest_Transl ati onAttri bute extends Test Case

{

public ZzzTest_Transl ationAttri bute(String Nane_)
{

super (Nane_) ;
} //public ZzzTest_Attribute(String Nane_)

protected void setUp()

{
} //protected void setUp()

protected void tearDown()

{
} //protected void tear Down()

public static void main(String[] args)

{
String[] testCaseNanme = {ZzzTest_Transl ati onAttribute.cl ass. get Name()};
junit.sw ngui.Test Runner. mai n(t est CaseNane) ;

} //public static void main(String[] args)

public void test_1() {
Transl ationAttribute a = new TranslationAttribute( "int", "attribute_a" );
Transl ationAttribute a_1 = new TranslationAttribute( a, "float", "attribute_a_1" );
assertEqual s( a, a_1.getParent() );

}
public void test_2() {
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Transl ati onAttribute a = new TranslationAttribute( "int “attribute_a" );
assertEqual s( null, a.getParent());

}
public void test_3() {

Transl ationAttribute a = new Transl ationAttribute( "int "attribute_a" );

assertEqual s( ".getAttribute_a()", a.readPath(true));

}
public void test_4() {

Transl ationAttribute a = new Transl ati onAttribute( "int", "attribute_a" );
Transl ationAttribute a_1 = new TranslationAttribute( a, "float", "attribute_a 1"
assertEqual s( ".getAttribute_a().getAttribute_a 1()" ,

a_l.readPath(true) );

}
public void test_5() {
Transl ationAttribute a = new TranslationAttribute( "int", "attribute_a" );
Transl ationAttribute a_1 = new TranslationAttribute( a, "float", "attribute_a_ 1"

assertEqual s( ".getAttribute_a_1()" ,
a_l.readPath(false) );

}
public void test_6() {
Transl ationAttribute a = new TranslationAttribute( "int", "attribute_a" );
Transl ationAttribute a_1 = new TranslationAttribute( a, "float", "attribute_a 1"

assertEqual s( ".getAttribute_a().setAttribute_a 1(1234)" ,
a_l.witePath(true, "1234") );

}
public void test_7() {
Transl ationAttribute a = new TranslationAttribute( "int", "attribute_a" );
Transl ationAttribute a_1 = new TranslationAttribute( a, "float", "attribute_a_ 1"

assertEqual s( ".setAttribute_a 1(1234)" ,
a_l.witePath(false, "1234") );

}
public void test_8() {
Transl ationAttribute a = new Transl ati onAttribute( "int", "attribute_a" );
Transl ationAttribute a_1 = new TranslationAttribute( a, "float", "attribute_a_ 1"

assertEqual s( "attribute_a_ 1" ,

a_l.path(false, "/") );

}
public void test_9() {
Transl ationAttribute a = new TranslationAttribute( "int", "attribute_a" );
Transl ationAttribute a_1 = new TranslationAttribute( a, "float", "attribute_a_ 1"

assertEqual s( "attribute_a/attribute_a_1" ,

a_l1.path(true, "/") );
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public void test_pathToArray_1() {

Transl ationAttribute a = new Transl ationAttribute( "int

"attribute_a" );

Transl ationAttribute a_1 = new TranslationAttribute( a, "float", "attribute_a 1" );
Transl ationAttribute a_1 1 = new Transl ationAttribute( a_1, "float", "attribute_a_2" );
Transl ationAttribute[] arr ={ a, a_1, a_ 1.1 };

assertTrue( java.util.Arrays.equals( arr, a_1 1.pathToArray() ) );

}
public void test_pathToArray_2() {

Transl ationAttribute a = new Transl ati onAttribute( "int", "attribute_a" );
Transl ationAttribute a_1 = new Transl ationAttribute( a, "float", "attribute_a 1" );
Transl ationAttribute a_1 1 = new Transl ationAttribute( a_1, "float", "attribute_a_2" );

Transl ationAttribute[] arrl = { a };
Transl ationAttribute[] arr2 = { a, a_1};
assert True( Arrays.equal s( arrl, a.pathToArray() )
&& Arrays.equal s( arr2, a_1.pathToArray()) );

} //public class ZzzTest_Transl ationAttri bute extends Test Case

18. ZzzTest_TranslationClassDefinition.java

package mi | . navy. nps.cs.ooni.transl ator;
inmport java.util.*;

import junit.framework. Test Case;
import ml.navy.nps.cs.ooni.fiom FCRInstance;

inmport mil.navy.nps.cs.ooni.fiom CCRInstance;

public class ZzzTest_Transl ati onCl assDefiniti on extends Test Case

{

public ZzzTest_Transl ati onCl assDefinition(String Nane_)

{
super (Nane_) ;
} //public ZzzTest_Transl ati onCl assDefinition(String Nane_)

protected void set Up()
{

} //protected void setUp()

protected void tear Down()

{
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} I/ protected void tearDown()

public static void main(String[] args)

{
String[] testCaseNane = {ZzzTest_Transl ati onCl assDefinition. cl ass. get Name()};
junit.sw ngui. Test Runner. mai n(t est CaseNane) ;

} //public static void main(String[] args)

public String stripWiteSpace(String s) {
return StringHel per.stripAl( s, " \t\n" );

}

| *x

* One-|evel

*/

public void test_attribute_creation_code 1A() {

Transl ati onAttribute a

= new Transl ationAttribute( null, FCRInstance_1.class, "a", true );
Transl ationAttri bute a_f
= new TranslationAttribute( a, FCRInstance_1 1.class, "f", true );
Transl ationAttribute a_f_ff
= new Transl ationAttribute( a_f, FCRIinstance_1_1 1.class, "ff", true );
Transl ationAttribute a_f_ i1l
= new TranslationAttribute( a_f, int.class, "il", true );
Transl ati onCl assDefinition. AttributeParent Al | ocati onCodeGener at or
generator = new Transl ati onC assDefinition. AttributeParent Al | ocati onCodeGenerator();
generator.generate(a_f_i1l);

String[] expect ed = { "result.set F(new

m | . navy. nps. cs.ooni.transl ator. FCRI nstance_1_1());" };

String[] lines = (String[]) generator.code().toArray(new String[generator.code().size()]);
assert True( Arrays. equal s(expected, lines) );
}
| *x
* One-| evel
*/
public void test_attribute_creation_code_1B() {

Transl ati onAttribute a

= new Transl ationAttribute( null, FCRInstance_1.class, "a", true );
Transl ationAttribute a_1

= new TranslationAttribute( a, FCRInstance_1 1.class, "f", true );
Transl ationAttribute a_1_ 1

= new Transl ationAttribute( a_1l, FCRInstance_1_1 1.class, "ff", true );
Transl ati onC assDefinition. AttributeParentAl | ocati onCodeGener at or

generator = new Transl ati onC assDefinition.AttributeParentAll ocati onCodeGenerator();
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generator.generate(a_1_1);

String[] expect ed = {

m | . navy. nps. cs.ooni.transl ator. FCRI nstance_1_1());" };

"resul t.set F(new

String[] lines = (String[]) generator.code().toArray(new String[generator.code().size()]);

assert True( Arrays. equal s(expected, |ines) );
}
IEx
* Two-| evel s.
*/
public void test_attribute_creation_code_two_levels_1() {
Transl ati onAttribute a
= new Transl ationAttribute( null, FCRInstance_1.class, "a", true );
Transl ati onAttribute a_f
= new TranslationAttribute( a, FCRInstance_1_1.class, "f", true );

Transl ationAttribute a_f_ff

= new Transl ationAttribute( a_f, FCRInstance_1_1 1.class, "ff", true );

Transl ati onAttribute a f _ff_ i1l

= new TranslationAttribute( a_f_ff, int.class, "il", true );
Transl ationAttribute a_f_ff_f1

= new Transl ationAttribute( a_f_ff, float.class, "f1", true );

Transl ati onCl assDefinition. AttributeParent Al |l ocati onCodeGener at or

generator = new Transl ati onC assDefinition.AttributeParent Al |l ocati onCodeGenerator();

generator.generate(a_f_ff_il);

generator.generate(a_f_ff_f1);

|l assert Equal s( stripWiteSpace("abc dine f"), stripWiteSpace("a \tbcdef") );

String[] lines = (String[]) generator.code().toArray(new String[generator.code().size()]);

String[] expected = new String[] {

"result.set F(new mil.navy.nps.cs.oonm .translator. FCRI nstance_1_1());",

"result.getF().setFf(new m|.navy.nps.cs.oon.translator. FCRInstance_1_1_1());"

}
assert True( Arrays. equal s(expected, lines) );
}
| *%
* Two-| evel s.
*/
public void test_attribute_creation_code_two_|levels_2() {
Transl ati onAttribute a
= new Transl ationAttri bute( null, FCRInstance_1.class, "a", true );
Transl ationAttri bute a_f
= new TranslationAttribute( a, FCRInstance_1_ 1.class, "f", true );
Transl ationAttribute a_f_dil
= new Transl ationAttribute( a_f, double.class, "dl1", true );

Transl ationAttribute a_f_ff
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= new Transl ationAttribute( a_f, FCRIinstance_1_1 1.class, "ff", true );
Transl ationAttribute a f_ff_il
= new TranslationAttribute( a_f_ff, int.class, "il", true);
Transl ationAttribute a_f_ff_f1
= new TranslationAttribute( a_f_ff, float.class, "f1", true );
Transl ati onC assDefinition. AttributeParentAl |l ocati onCodeGener at or
generator = new Transl ationCl assDefinition. AttributeParentAllocati onCodeGenerator();
generator.generate(a_f_ff_i1l);
generator.generate(a_f_ff_f1);

generator.generate(a_f_d1);

String[] lines = (String[]) generator.code().toArray(new String[generator.code().size()]);
String[] expected = new String[] {
"resul t.setF(new m|.navy. nps.cs.oom .translator. FCRI nstance_1_1());",
"result.getF().setFf(new m|.navy.nps.cs.ooni.translator. FCRInstance_1 1 1());"
b

assert True( Arrays. equal s(expected, lines) );

} //public class ZzzTest_Transl ati onCl assDefiniti on extends Test Case

class FCRI nstance_1 extends FCRInstance {

FCRI nstance_1_1 f;

class FCRIinstance_1_1 extends FCRInstance {

int i1,
doubl e di;
FCRInstance_1_1 1 ff;

class FCRIinstance_1 1 1 extends FCRInstance {

int il

float f1;

19. ZzzTest_TranslationFactory.java

package mi | . navy. nps.cs.ooni.transl ator;

import junit.framework. Test Case;

inmport java.util.Arrays;

import ml.navy.nps.cs.ooni.exceptions.|ntrospecti onException;

public class ZzzTest_Transl ati onFactory extends Test Case
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public ZzzTest_Transl ati onFactory(String Name_)
{
super (Nanme_) ;
} I/ public ZzzTest_Transl ator Factory(String Nane_)

protected void setUp()

{
} //protected void setUp()

protected void tear Down()

{
} //protected void tear Down()

public static void main(String[] args)

{
String[] testCaseNane = {ZzzTest_Transl ati onFactory. cl ass. get Nane() };
junit.sw ngui.Test Runner. mai n(t est CaseNane) ;

} //public static void main(String[] args)

public void testExtractAttributes() throws IntrospectionException {
Transl ationAttribute[]
oracle = {new Transl ationAttribute("java.lang. String", "stringl"),
new Transl ationAttribute("java.lang. String", "string2") };
assert True( Arrays. equal s(
Transl ati onAttribute.extractAttri butes(

nul |,
Test Attri buteExtraction.cl ass),

oracl e)

}
public void testParsed assNane_1() {

Par sedC assNane ¢ = Parsedd assNane. parseCl assNane("a. b.c");
assertEqual s( "c", c.classNane() );

}

public void testParseC assName_2() {
Par sedCl assNane c = ParsedC assNane. parseCl assNane("a. b.c");
assert Equal s( "a.b", c.packageName() );

}

public void testParsed assNane_3() {
Par sedCl assNane ¢ = Parsedd assNane. parseC assNane("c");

assertEqual s( "", c.packageNane() );
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}
public void testParsed assName_4() {

Par sedd assNane ¢ = Parsedd assNane. par seC assNanme("c");
assertEqual s( "c", c.classNane() );
}
public void testParsed assName_5() {
Par sedCl assNane ¢ = ParsedC assNane. parseCl assNane("");
assert True( c.classNanme().equal s("") && c.packageNane().equal s("") );

}

} //public class ZzzTest_Transl ati onFactory extends Test Case

class TestAttributeExtraction {
private String getAString() { return null; }
public String getStringl() { return null; }
public String aString() {return null;}
public String getString2() { return null; };

B. PACKAGE: mil.navy.nps.cs.babel.plugin

1. CodeGeneratedEvent.java

package mi | .navy. nps. cs. babel . pl ugi n;

inmport java.io.File;

import java.util.Event bject;

/**

* This event signals that code had been generated fromthe
* transl ation generator.

*/

public class CodeGener at edEvent extends Event Object {

/**
* The source code generated.
*/

private String _sourceCode = "";
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/**
* The package nanme of the generated code.
*/

private String _packageName = "";

/**
* The relative file path for the generated code's file.
*/

private File _javaFile = null;

/**
* The cl ass nane of the generated translation.
*/

private String _className = "";

publ i ¢ CodeGener at edEvent (Obj ect source,

String packageNane, String classNaneg,
String sourceCode,
File javaFile) {

super (source);

this._classNane = cl assNane;

thi s. _packageNane = packageNane;

this._sourceCode = sourceCode;

this._javaFile = javaFile;

| *x
* Returns the source code generated.
*/

public String get SourceCode() {

return _sourceCode;

}

/**

* Returns the package name of the generated code.
*/

public String getPackageName() ({

return _packageNamne;

b

/**

* Returns the class nane of the generated translation.
*/
public String getd assNane() {
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return _cl assNane;

b

| **

* Returns the file path (relative) that the Java file to contain generated code.
* For exanple, for generated code whose nmain class is "pl.p2.d assA",

* the relative path will be "pl/p2/CassA java" or "pl\p2\C assA java",

* depending on the CS.

*/

public File getJavaFile() {

return _javaFile;

2. CodeGenerationListener.java

package mil.navy. nps. cs. babel . pl ugi n;

import java.util.EventListener;

/**

* A plugin for the Transl ation Generator to interface with the Babel |DE.
*/

public interface CodeGenerationLi stener

extends EventListener {

/**

* Called by the Transl ati onGeneratorPl ugin when code is generated.

* @aram event The event generated, contains information on

* the code generated, its package nane, class nane and the
* relative path of the Java file for the generated code.

* @ee CodeGener at edEvent

*/

public void codeGenerated( CodeGeneratedEvent event );

3. TranslationGeneratorPlugin.java

package mi|.navy. nps.cs. babel . pl ugi n;

i mport java.awt . Cont ai ner;

| **
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* A plugin for the Transl ation Generator to interface with the Babel |DE.
*/

public interface Transl ati onGeneratorPlugin {

/**

* Returns the container that this object is being displayed in.

*

* @eturn Returns the Contai ner object that the U conponents of this object
* is displayed in.

*/

publ i c Contai ner get Content Pane();

/**
* Adds the code generation |istener.
*/

public voi d addCodeGener ati onLi st ener( CodeCener ati onLi stener |istener );

/**
* Renpbves the specified CodeGenerationListener.
*/

public void renmoveCodeCenerati onLi stener( CodeGenerati onLi stener |istener );
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APPENDIX C. TRANSLATOR SOURCE CODE

A. PACKAGE: mil.navy.nps.cs.oomi.translator

1. Translator.java

package m | . navy. nps.cs.ooni.transl ator;

i mport java.net. URL;

import java.io.!lnputStream

import java.io.CQutputStream
import java.io.QutputStreamiNiter;
import java.io.lnputStreanReader;
inmport java.util.*;

import java.lang.reflect.lnvocationTarget Exception;

import ml.navy.nps.cs.ooni.fiom?*;

inmport ml.navy.nps.cs.ooni.exceptions.*;

/**
* The OOM transl ator.

* The transl ator uses one specific instance of a FIOM

*o<p>
* Typical translation scenario:

* <inmg src="doc-files/ Transl ator_usage_scenari o_seq.gif">

* @ut hor LSC
* @ersion 1.0
*/

public class Translator {

/**

* The Federation that this Translator is operating on.
*/
protected FIOM _fiom = null;
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| *%
* Creates a translator that operates on the specified federation (fiom.
*/
public Translator( FIOMfiom) {

set FlOMfiom;

public FI OM get FIOM) {
return _fiom
}
public void setFIOMFI OM fiom ({

_fiom= fiom

| *%
* Transl ates the given CCRSchema instance into its correspondi ng
* FCRSchenm i nstance.
publ i ¢ FCRSchema t oFCRI nstance ( CCRSchema ccrlnstance ) ({

return null;

}
*/

| *%
* Transl ates the given FCRSchena instance into its corresponding
* CCRSchenm i nstance.
publ i ¢ CCRSchema t oCCRI nstance ( FCRSchema fcrl nstance,

String destinationSystem) {

return null;

*/

| **
* Transl ates the given CCRSchema instance into a FCRSchema i nstance

* for the given targetSystem

*

* @eturn A FCRSchemm instance translated fromthe gi ven CCRSchena i nstance.
publ i c FCRSchema toDesti nati onFCRI nstance ( FCRSchema fcrlnstance,

String destinati onSystem) {
return null;

}
*/
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/**
* Creates the Transl ator Sourcel nfo object based on the specified information.

* @aram syst emNane The source system nane.

* @aram xm NameSpaceURI The namespace URI for the source XM. docunent.

* Generally, this information should be present in

* the XML document received or can be supplied by the
* sender in the conmunication protocol.

* @aram xm Stream The input stream supplying the source

* XML docunent content.

* @eturn An instance of Transl ator Sourcel nfo.
* @hrows UnknownNanmeSpaceURI Exception Wien the specified URI is not known
* to the current Federation (FIOV.
*/
public Transl at or Sourcel nfo createSourcel nfo( String systenNane,
URL xm NameSpaceURI,
I nput Stream xnl Stream)
t hrows UnknownNaneSpaceURI Excepti on,
Unmar shal Excepti on,
Cl assNot FoundExcepti on,
I nstantiati onExcepti on,
I'l'l egal AccessException {

Transl at or Sourcel nfo result = new Transl at or Sour cel nf o( syst emNan®) ;

CCR ccr = getFIOM) . findCCR( systenmName, xm NameSpaceURl );
if (ccr == null)

t hr ow new UnknownNanmeSpaceURI Except i on(xm NameSpaceURl ) ;
FCR fcr = ccr.get FCR();

/'l Load the CCR s Java class for unnarshalling.

Class ccrd ass = Class. forNane( ccr.getJavaC assNanme() );

/1 Calls the unmarshaller.

CCRI nst ance ccrlnstance = CCRInstance. unmarshal ( ccrC ass, xm Stream);

Abstract Transl ation transl ation
= findTransl ati on( O ass. forNanme(fcr.getJavaC assNane()),
ccrd ass );
result.set CCR(ccr);
resul t. set CCRI nst ance(ccrl nstance);

resul t.set FCRI nstance( transl ation.toFCR(ccrlnstance) );
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return result;

} // createSourcelnfo(String, URL)

[ *x
* Transfornms the specified fcrinstance into its CCRInstance of the
* specified CCR
*/
publ i ¢ CCRI nstance toCCRI nstance( CCR ccr,
FCRI nst ance fcrlnstance )
throws d assNot FoundExcepti on,
I'l'l egal AccessExcepti on,
I nstantiati onException {
Cl ass ccrinstanceCl ass = C ass.forNane(ccr. get JavaC assNane());
Abstract Transl ation translation
= findTransl ation( fcrlnstance.getd ass(),
ccrinstanceC ass );

CCRI nstance ccrlnstance = translation.toCCR(fcrlnstance);

return ccrlnstance;

| **
* Finds the Translation for the specified FCR and CCR
*/
public AbstractTransl ation findTranslation( C ass fcrlnstanced ass,
O ass ccrlnstanced ass )
throws O assNot FoundExcepti on,
I'l'l egal AccessExcepti on,
I nstanti ati onException {
String classNane = get FIOM ). findTransl ati on(
fcrlnstanced ass. get Name(),
ccrinstanceCl ass. getNane() );
Abstract Transl ation result

= (AbstractTransl ation) ( O ass.forName( classNane ).new nstance()

return result;

| **
* Finds the possible destinations for the given Transl at or Sour cel nf o.
* @aram source
* @aram desti nati onSystem The destination system

* @eturn Returns an array of CCR that are suitable destinations based
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* on the given source and destinati onSystem The array is sorted

* fromleast suitable (element 0) to nobst suitable (last elenment).
* Suitability is defined as the count of the nunber optional

* attributes satisfied by the source's FCR instance.

*/

public CCR[] findDestinations( Transl atorSourcel nfo source,
String destinationSystem)
throws I nvocationTarget Exception,
I'l'l egal AccessExcepti on,
j ava. beans. I nt rospecti onExcepti on,
NoSuchMet hodExcepti on {
FCR srcFCR = source. get FCR();
FEV fev = srcFCR get FEV();
FE fe = fev.getFE();
| *
m|.navy.nps.cs.oom .fiomAttribute[] nmandatoryAttrs
= source. get CCR() . mandat or yFCRAt t ri but es() ;
i nt mandat oryCount = mandatoryAttrs.|ength;
*/
Li st candi dat es
= new ArraylList( Arrays.asList(fe.findCCR( destinationSystem) ) );

Listlterator iter = candidates.listlterator();

String attrNanmes[];
Attribute[] srcFCRAttrs = srcFCR get FCRSchena().enunmerateAttributes();

Li st natchCounts = new ArrayList(10);
while (iter.hasNext()) {
CCR dstCCR = (CCR)iter.next();
Mat chCount count = attributeMat chCount( source, dstCCR );
if (count.nandatorySatisfied())
mat chCount s. add( count) ;
}
Mat chCount[] sortedCounts
= (MatchCount[]) matchCounts.toArray(new Mat chCount[ matchCounts. size()]);
Arrays.sort( sortedCounts );
CCR[] result = new CCR[sortedCounts.|ength];
for (int i=0; i<sortedCounts.length; i++) {
result[i] = sortedCounts[i].getCCR();
}

return result;
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| **

* A conveni ence nethod to performa one-step translation from

* the source XM. document to the destination XM. docunent.

*

* @eturn Returns true if the source XML docunent is successfully translated

* to the destination system
* Returns false if no matching destination CCR can be found.
*/

public bool ean translate( String sourceSystenNane, URL sourceNanespaceURl,
I nput St r eam sour ceStream
String destinati onSyst emNane,
Qut put Stream desti nati onStream)
throws C assNot FoundExcepti on,
Unnar shal Excepti on,
UnknownNareSpaceURI Excepti on,
j ava. beans. I nt rospecti onExcepti on,
I'l'l egal AccessExcepti on,
java. lang. I nstantiati onExcepti on,
java.lang.refl ect.|nvocationTarget Excepti on,
NoSuchMet hodExcepti on,
org. exol ab. castor.xm . Val i dati onExcepti on,
org. exol ab. castor. xm . Mar shal Exception {
/l-- Translates into the source FCRI nstance
Transl at or Sourcel nfo srcinfo =

creat eSour cel nfo( sourceSystenNanme, sourceNanmespaceURlI, sourceStream);

/1-- determ ne the possible destination CCRs

/1-- for the specified destination system

CCR[] destCCR = findDestinations( srclnfo, destinationSystenNane );
i f (destCCR | engt h==0)

return fal se;

[1]--
FCRI nst ance srcFCRI nstance = srclnfo. get FCRI nstance();
//-- use the nost suitable CCR
CCR target CCR = dest CCR[ dest CCR. | engt h-1] ;
/1]--
Abstract Transl ati on dstTranslation =
(Abstract Transl ati on)
Cl ass. forName(get FlOM ). findTransl ati on( target CCR get FCR(). get Javad assNane(),
t ar get CCR get JavaCl assNanme() )).new nstance();
/1-- load the class definition for the target FCRInstance

Cl ass dst FCRI nstanced ass = (d ass) d ass. f or Name(t ar get CCR get FCR() . get Javad assNane());
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/l-- performa shallow copy of srcFCRInstance into a new object
FCRI nst ance dst FCRI nst ance
= FCRI nst anceHel per. cl one( srclnfo.get FCRI nstance(), dstFCRInstanceCd ass );
//-- final translation
CCRI nst ance dst CCRI nstance = dst Transl ati on.toCCR( dst FCRI nstance );
/1-- marshal to XM

dst CCRI nst ance. marshal ( destinationStream);

return true;

* Determines the mandatory and optional attribute match count of
* the specified dstFCR to that of the srcFCR
*  @aram srcFCRI nstance The source FCR instance.
*  @aram dst CCR The possible destination CCR to match agai nst.
* @eturn Returns a MatchCount that indicates the nunber of mandatory and
* optional attributes of dstFCR that natches that of dstCCR
*/
static MatchCount attributeMatchCount ( Transl ator Sourcelnfo src,
CCR dst CCR )
throws I nvocationTarget Exception,
I'l'l egal AccessExcepti on,
j ava. beans. I nt rospecti onExcepti on,
NoSuchMet hodException {
Mat chCount count = new Mat chCount (dst CCR) ;
FCR dst FCR = dst CCR. get FCR() ;

Attribute[] attrArray = dst FCR get FCRSchema(). enunerateAttributes();
Attribute attr;
for (int i=0; i<attrArray.length; i++) {
attr = attrArray[i];
if (src.hasAttribute(attr)) {
if ( src.hasValue(attr) )
if (dstCCR isMandatoryFCRAttribute(attr))
count.inchvandatory();
el se

count.incOptional ();

}
count . set Mandat orySati sfi ed(

count . get Mandat or yMat chCount () == dst CCR. mandat or yFCRAt t ri but eCount ()
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return count;

public static void p(String nmsg) {
System out. println(nsg);

| **
* Aclass to hold information on the Source required for translation.
*/
cl ass Transl at or Sourcel nfo {

String _systemNane = "*";

CCR _ccr = null;

FCRI nstance _fcrlnstance = null;

CCRI nstance _ccrlnstance = nul | ;

| **

* Amap of all attributes, including all descendent attributes,

* with the full path of the attributes as the key.

*/

Map _fcrAttri butesMap = new HashMap();

Transl at or Sourcel nfo( String systemName ) {

set Syst enNanme( syst emNane) ;

public String getSystemName() ({
return _systenmNane;

}

public void setSystemNane(String systemNanme) {
_systemNane = systenmNane;

}

public FCR get FCR() {
return _ccr.getFCR();

}
public CCR get CCR() {

return _ccr;

}
public void set CCR(CCR ccr) {
_ccr = ccr;

}
publ i c FCRI nstance get FCRI nstance() {
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return _fcrlnstance;
}
public void set FCRI nst ance( FCRI nst ance v) {
_fcrAttributesMap.clear();
_ferlinstance = v;
}
publ i c CCRI nstance get CCRI nstance() {
return _ccrlnstance;
}
public void set CCRI nstance( CCRI nstance v) {
_ccrlnstance = v,
}
| * %
* Indicates if the attribute in get FCRI nstance() has any val ue set.
*/
publ i c bool ean hasVal ue(Attribute attr)
throws java. beans. | ntrospecti onExcepti on,
I'l'l egal AccessExcepti on,
I nvocat i onTar get Excepti on,
NoSuchMet hodExcepti on {
return FCRI nstanceHel per. hasVal ue(get FCRI nstance(), attr);
}
IET
* Returns the FCR attribute map.
*/
Map fcrAttributeMap() {
if (_fcrAttributesMap.size()==0 & & getFCR()!=null) {
Attribute[] attrArray = get FCR().get FCRSchena(). enunerateAttributes();
for (int i=0; i<attrArray.length; i++) {
_fcrAttributesMap.put( attrArray[i].fullPath(), attrArray[i] );

}
return _fcrAttributesMap;
}
] *x
* Indicates if the source FCR has the specified attribute.
*/
public bool ean hasAttribute( Attribute attr ) {
return fcrAttributeMap().containsKey(attr.fullPath());

/**
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* Aclass to hold informati on on mandatory match and overall match counts.
*/
class MatchCount inplenments Conparable {
/**
* Nunmber of mandatory matches.
*/
i nt _mandat or yMat chCount =0;

/**
* Nunmber of optional nmatches.
*/

int _optional Mat chCount =0;

/**
* Indicates if all mandatory attributes had been satisfied.
*/

bool ean _mandatorySatisfied = fal se;

IET
* The CCR that this MatchCount is based on.
*/

CCR _ccr;

public MatchCount( CCR ccr ) {

_ccr = ccer;

Mat chCount ( CCR ccr, bool ean nandat orySati sfi ed,
int mandat oryCount, int optional Count ) {
_ccr = ccr;
_mandat orySati sfied = mandat orySati sfi ed;
_nmandat or yMat chCount = nandat or yCount ;
_optional Mat chCount = optional Count;

/**

* | ncrease nmandatory count by one.
*/

public void incMandatory() {
_mandat or yMat chCount ++;

}

/**
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* I ncrease optional count by one.
*/
public void incOptional () {
_optional Mat chCount ++;
}
public void set MandatorySati sfied( boolean v ) {

_mandatorySatisfied = v;

public int getMandatoryMatchCount () {
return _mandat or yMat chCount ;
}
public int getOptional MatchCount () {
return _optional Mat chCount ;
}
publ i c bool ean mandatorySati sfied() {
return _mandatorySati sfi ed;
}
public int total MatchCount () {
return get Mandat or yMat chCount () + get Opti onal Mat chCount () ;
}
public CCR get CCR() {
return _ccr;
}
public int conmpareTo(Qbject obj) {
Mat chCount ¢ = (Mat chCount) obj ;
i f (get Mandat or yMat chCount () ==c. get Mandat or yMat chCount ()) {
i f (getOptional Mat chCount () >c. get Opti onal Mat chCount ())
return 1;
el se if (getOptional Mat chCount () <c. get Opti onal Mat chCount ())
return -1;
el se
return O;
}
el se if (getMandat oryMat chCount () >c. get Mandat or yMat chCount () )
return 1;
el se // (getMandat oryMat chCount () <c. get Mandat or yMat chCount () )

return -1;
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2. ZzzTest Translator.java

package m | . navy. nps.cs.ooni.transl ator;

i nport java. net. URL;
inmport java.io.*;

import java.util.*;

import junit.franmework. Test Case;

import ml.navy.nps.cs.oom.?*;

import ml.navy.nps.cs.oon.inpl.*;
import ml.navy.nps.cs.oon.fiom?*;
inmport mil.navy.nps.cs.ooni.exceptions.*;

i mport testclasses. *;

public class ZzzTest_Transl ator extends Test Case

{

public ZzzTest_Transl ator(String Nanme_)

{
super (Nane_) ;
} //public ZzzTest_Transl ator (String Nane_)

OOM Dat abase ooni Db = new OOM Dat abasel npl () ;

protected void setUp()

{
} //protected void setUp()

protected void tear Down()

{
} I/ protected void tearDown()

public static void main(String[] args)

{
String[] testCaseName = {ZzzTest_Transl ator.cl ass. get Name()};

junit.sw ngui. Test Runner. nai n(t est CaseNane) ;

} //public static void main(String[] args)

public static void p(String nmsg) {
System out. println(msg);
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/**

* Builds the FIOM for testing the Transl ator.

* <pre>

* FE_1

* |_FE11

* |_FE111

* |_FE1.12

* FE_2

* |_FE21

* |_FE22

*

*

* FE.1

* | rootFEV.1 A -- FCR1 A

* | _ FEV_1_A A -- FCR.1_A A
* | _FEV_1 AB -- FCR.1_A B
* | _FEV_1. AC -- FCR.1_AC
*

* FCR1_A

* | _ccr_1 A1

* | _ccr_1 A2

* FCR1AA

* | _cer 1. AA1
* | _ccr_1. AA2
*

* </ pre>

*/

public static FI OM createFl OW(OOM Dat abase oomni Db) throws Exception {
FI OM fi om = oomi Db. newFl OM "FI OM for Testing");
FE FE 1 = fiom newFE("FE_1");
FE FE 1 1 = FE 1.newChild("FE_1_1");
FEFE 1 11 =FE 1 1. newchild("FE 1 1 1");
FE FE 1 1 2 = FE_1_1.newChild("FE_1_1 2");
FE FE_2 = fi om newFE("FE_2");
FE FE 2 1 = FE_1.newChil d("FE_2_1");
FEFE 2 11 = FE 1 1. newchild("FE 2_1 1");
FE FE 2 1 2 = FE_1_1.newChild("FE 2_1 2");
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FEV root FEV_1_A = FE_1. creat eRoot FEV("root FEV_1_A"); FCR FCR 1 _A
root FEV_1_A. createFCR("FCR_1_A A");

FEV FEV_1_A A = root FEV_1_A newChi | d("FEV_1_A A"); FCR FCR.1_A A
FEV_1_A A createFCR("FCR_1_A A");

FEV FEV_.1_A B = root FEV_1_A. newChi | d("FEV_1_A B"); FCR FCR.1_A B
FEV_1_A B.createFCR("FCR_1_A A");

FEV FEV_1_ A C = root FEV_1_A newChi | d("FEV_1_A C"); FCR FCR1_AC

FEV_1_A C createFCR("FCR_1_A A");

CCR ccr 1 A1 = FCR 1_A newCCR( "Systemf, "CCR 1 A 1",

new URL("http://local host/testclasses/Address. xsd") );
CCR ccr_1_A 2 = FCR 1_A newCCR( "Systenmf, "CCR 1_A 2",

new URL("http://local host/testclasses/Custoner.xsd") );

CCRcer_1_A A1 =FCR1_A A newCCR( "Systent, "CCR.1_A A 1",
new URL("http://local host/testclasses/Invoice.xsd") );
CCR ccr_1_A A2 = FCR 1_A A newCCR( "Systeni', "CCR 1_A A 2",

new URL("http://local host/testclasses/Itemxsd") );

return fiom

| *%
* Tests : Translator(FIOW, getFIOM), setFIOMFIOV.
*/
public void test_constructor_getsetFlOM 1() throws Exception {
FI OM fiom = ooni Db. newrl OM " New Fi O') ;
Translator trans = new Translator( fiom);

assert True( fiom== trans.getFIOM) );

| **
* Tests the conversion of a XML docunment into its correspondi ng FCRI nst ance.
*/
public void test_createSourcelnfo() throws Exception {
FI OM fi om = oomi Db. newFl OM " New Fi Ont') ;
Translator trans = new Translator( fiom);
String sourceSystenNanme = "TheSource";
//TURL nsURI = new URL( "http://testing.123.com" );
URL nsURI = new URL( (new testclasses.|nvoiceDescriptor()).getNaneSpaceURI () );

fiom addTransl ati on( testclasses.|tem cl ass. get Nanme(),

testcl asses. I nvoi ce. cl ass. get Nanme(),
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testcl asses_Item testclasses_|nvoice. cl ass. get Name() );
CCR ccr = fiom newFE("FE"). newChil d("Child")
. creat eRoot FEV("root FEV').createFCR("fcr")
. NewCCR( sourceSystenmNanme, "CCR', nsURl );
ccr.setJavaC assNanme( testcl asses. | nvoice. cl ass. get Name() );

ccr.get FCR() . set Javad assNanme( testcl asses.|tem cl ass. get Name() );

String xm String = "<?xm version=\"1.0\"?>" +

"<invoi ce xm ns=\"http://castor.exol ab. org/ Test/ | nvoi ce\ " ><shi p-
to><name>Ryan Madden</ nane><address><street1>2000 Al aneda de I|as Pulgas</streetl><city>San
Mat eo</ ci t y><st at e>CA</ st at e><zi p- code>94403</ zi p- code></ addr ess><phone>650- 345-

2777</ phone></ shi p-t o><i tem 1d=\"0.9.3\" InStock=\"true\" Cat egory=\"Open Sour ce
Proj ect\"><Quantity>1</Quantity><Pri ce>100. 00</ Pri ce></itenp<shi ppi ng-
nmet hod><carri er >UPS</ carri er ><opti on>G ound Tr ak</ opti on><esti mat ed- del i ver y>P1D</ est i mat ed-

del i ver y></ shi ppi ng- met hod><shi ppi ng- dat e><dat €>2000- 10-
24</ dat e><t i me>12: 30: 00. 0</ ti ne></ shi ppi ng- dat e></i nvoi ce>";

Byt eArrayQut put St ream out = new Byt eArrayQut put St rean( 5000) ;
Witer w = new QutputStreamWiter(out);
w.write(xm String);

w. flush();

I nvoi ce i nvoi ce = I nvoi ce. unmar shal (new I nput St r eanReader ( new
Byt eArrayl nput Strean{out.toByteArray()) ));

String category = invoice. get Shi ppi ngMet hod().getCarrier();

I nput Streamin = new ByteArrayl nput Strean{ out.toByteArray() );

Transl at or Sourcelnfo srclinfo =

trans. creat eSourcel nfo( sourceSystenName, nsURI, in );

testclasses.Itemitem = (testclasses.lten) srclnfo.get FCRI nstance();

assertEqual s( "category: " + category , itemgetCategory() );

public void test_MtchCount _conpareTo() {

Mat chCount ¢l = new MatchCount( null, true, 5, 10 );
Mat chCount ¢2 = new MatchCount( null, true, 5, 10 );
Mat chCount ¢3 = new MatchCount( null, true, 5, 5);

Mat chCount c4 = new MatchCount( null, true, 5, 15 );
Mat chCount ¢5 = new MatchCount( null, true, 6, 10 );

assert True( cl.conpareTo(c2)==0 &&
cl. conmpareTo(c3)>0 &&
cl. conmpareTo(c4) <0 &&
cl. conmpareTo(c5)<0 );
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/**

* Builds up the test FIOM
* The FIOM structure is shown in the diagram bel ow
* <inmg src="doc-files/ZzzTest_Transl ator_sanple_ FIOM 1.gif">
*
*/
public static void createTestFIOM FIOMfiom) throws DuplicateKeyException,
Uni queNaneVi ol ati onExcepti on,
java. net. Mal f or mredURLException {
Fl OvFactory f = fiomfactory();
FE entity_1 = fiomnewrE( "Entity_1" );
FEV entity_1 View 1l = entity_1.createRoot FEV( "Entity_ 1 View 1" );
FEV entity_1 View 1 A =entity_1 View 1.newChild( "Entity_1 View 1 A" );
FEV entity_1 View 1l B = entity_1 View 1.newcChild( "Entity_1 View 1 B" );
FEV entity_1 View 1l C = entity_1 View 1. newChild( "Entity_1 View 1 C' );
FCR entity_1 View 1l fcr = entity_1 View 1l.createFCR( "Entity_1 View 1" );
FCR entity_1 View 1 A fcr = entity_1 View 1 A createFCR( "Entity_1_ View 1_A" );

entity_ 1 View 1 A fcr.setJavad assNane(
testclasses. FCR Entity_1.2ZZ Entity_1_View 1_A cl ass. getNanme());

FCR entity_1 View 1l B fcr = entity_1 View 1l B.createFCR( "Entity_1 View 1 B" );

entity_1 View 1_B fcr.setJavaC assName(

testclasses. FCR Entity_1.ZZ Entity_1 View 1_B.cl ass. getNanme());
FCR entity_1 View 1 Cfcr = entity_1 View 1l C createFCR( "Entity_1 View 1 C' );

entity_1 View 1_C fcr.setJavaC assNanme(
testclasses. FCR Entity_1.ZZ Entity_1_View 1_C. cl ass. getNane());

Attribute attr;

CCRInpl entity_1 View 1_A ccr
= (CCRIimpl)entity_1 View 1 A fcr.newCCR( "SystemA", "SystemA 1 View 1 A",

new URL ( (new
testcl asses. CCR SystemA 1 View 1 A SystemAlVi ewlADescriptor()).get NameSpaceURI()) );

entity_ 1 View 1 A ccr.setJavad assNane(

testcl asses. CCR SystemA 1_View 1_A. SystemAlVi ewlA. cl ass. get Name() );

Attribute att r NameOf Obj ect = f. makeAttri bute( nul |, "NameOf Cbj ect ",
f. makeTypeNane(String. class) );

attrNameOf bj ect. set M nCccurs(1);
entity_1 View 1 A ccr.get CCRSchema().addAttribute( attrNameO Object );

Attribute attrCreateTinme = f. makeAttri bute( nul |, "CreateTine",
f. makeTypeNanme(testcl asses. CCR SystemA 1 View 1 A PST.class) );

attrCreateTi me. set M nCccurs(1);
entity 1 View 1 A ccr.get CCRSchema().addAttribute( attrCreateTime );

CCRInpl entity_1 View 1 B ccr
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= (CCRImpl)entity_1 View 1 B fcr.newCCR( "SystenmB", "SystenB_1 View 1 B",

new
URL("http://nps.navy.n|/cs/ooni/systenB/ SystenB 1 _View 1_B") );

entity_1 View 1 B ccr.setJavad assNane(
testcl asses. CCR SystenB_1_View 1_B. Syst enB1Vi ewlB. cl ass. get Name() );

CCRInpl entity_1 View 1_C ccr
= (CCRIimpl)entity_1 View 1 C fcr.newCCR( "SystenC', "SystenC 1 View 1 C',

new
URL("http://nps.navy. m|/cs/oom /systen/ SystenC 1 View 1l C') );

entity 1 View 1 C ccr.setJavad assNane(
testcl asses. CCR SystenC_1_View 1_C. SystenClVi ewlC. cl ass. get Name() );

m | . navy. nps. cs. ooni . fi om FCRSchema fcr Schens;

m | . navy. nps. cs. oonm . fi om CCRSchema ccr Schens;

fcrSchema = entity_1 View 1 _fcr.get FCRSchema();
fcr Schema. set Type(fi om makeTypeNane(testcl asses. FCR Entity_1.ZZ Entity_1 View 1.class));
fcrSchema. addAttribute( new Attributel npl (null, "Name",
fiom makeTypeName(String.class)) );
fcrSchema. addAttribute( new Attributel npl (null, "Time",

fiom makeTypeNanme(testcl asses. FCR Entity_1.ZZ UTC. cl ass)));

fcrSchema = entity_1 View 1_A fcr.get FCRSchema();
fcr Schema. set Type(fi om makeTypeNane(testcl asses. FCR Entity_1.ZZ Entity_1 View 1 A class));
fcrSchema. addAttribute( new Attributel npl (null, "Name",
fiom makeTypeNane(String.class)));
fcrSchema. addAttribute( new Attributelnpl (null, "Tinme",

fiom makeTypeName(testcl asses. FCR Entity_1.ZZ UTC. cl ass)));
fcrSchema. addAttribute( new Attributelnpl (null, "String_1",
fi om makeTypeNanme(String. class)));
fcrSchenma. addAttri bute( new Attributelnpl (null, "Integer_1",
fiom makeTypeNane(| nteger. TYPE)));
entity_1 View 1_A ccr.addFCRTOCCRAttri but eMappi ng(
new mil.navy.nps.cs.ooni.fiomAttribute[]
{ f.makeAttribute(null, "Nane",
fiom makeTypeName(String.class)) },
attr NameOf Obj ect ) ;
entity_1 View 1_A ccr.addFCRTOCCRAttri but eMappi ng(
new ml.navy.nps.cs.oom .fiomAttribute[]
{ f.makeAttribute(null, "Tine",
fiom makeTypeName(testcl asses. FCR Entity_1.ZZ_ UTC. cl ass))

b
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attrCreateTinme );

fcrSchema = entity_1 View 1 B fcr.get FCRSchema();
fcrSchenma. set Type(fi om makeTypeNane(testcl asses. FCR Entity_1.ZZ Entity_1 View 1 B.class));
fcrSchema. addAttri bute( new Attributel npl (null, "Nane",
fiom makeTypeNane(String.class)));
fcrSchema. addAttri bute( new Attributel npl (null, "Tine",

fi om makeTypeNane(testcl asses. FCR Entity_1.ZZ UTC. cl ass)));

fcrSchena. addAttri bute( new Attributelnpl (null, "String_1",

fiom makeTypeNane(String.class)));
fcrSchema. addAttribute( new Attributelnpl (null, "String_1_B 1",

fiom makeTypeNane(String.class)));
fcrSchema. addAttri bute( new Attributelnpl (null, "String_1_B 2",

fiom makeTypeNane(String.class)));
CCRSchema entity_1 View 1 B ccrSchenma = entity_1 View 1 B ccr.get CCRSchema();

Attribute attr Bi gNane = entity_1 View 1_B ccrSchema. addAttri bute( " Bi gNane",
f. makeTypeNanme(String. class) );

attr Bi gNane. set M nCccurs(1);

Attribute attr Ti meSt anp = entity_1 View 1_B ccrSchema. addAttri bute( "Ti meSt amp",
f. makeTypeNane( | nteger. TYPE) );

attrTi meStanp. set M nCccurs(1);
entity_ 1 View 1 B ccrSchema. addAttribute( "B_ 1", f.makeTypeNane(String.class) );
entity_1 View 1 B ccrSchema. addAttri bute( "String_1_OF _sysB",

f. makeTypeNanme(String. class) );
entity_1 View 1 B ccr.addFCRToCCRAttri but eMappi ng(
new m|.navy.nps.cs.oom .fiomAttribute[]
{ f.makeAttribute(null, "Nane",
fiom makeTypeName(String.class)) },
attr Bi gNane. copy() );
entity_1 View 1_B ccr.addFCRTOCCRAtt ri but eMappi ng(
new mil.navy.nps.cs.ooni.fiomAttribute[]
{ f.makeAttribute(null, "Tine",
fiom makeTypeNane(testclasses. FCR Entity_1.ZZ UTC. class)) },
attrTi meSt anp. copy() );

fcrSchema = entity_1 View 1 _C fcr.get FCRSchema();

fcrSchena. set Type(fi om makeTypeNane(testcl asses. FCR Entity_1.ZZ Entity_1 View 1 _C. class));
fcrSchema. addAttribute( "Nane", fiom makeTypeNane(String.class));

fcrSchenma. addAttribute( "Tine", fiom makeTypeNane(testclasses. FCR Entity_1.ZZ UTC. cl ass));
fcrSchema. addAttribute( "Integer_1_C 1", fiom nakeTypeNane(|nteger. TYPE));

CCRSchema entity_1 View 1 C ccrSchema = entity_1 View 1 C ccr.get CCRSchema();

Attribute syst enC_Nane = entity_ 1 View 1 C ccrSchema. addAttri bute( "Nane",
f. makeTypeNane(String. class) );

entity_1 View 1 _C ccrSchema. addAttribute( "Tinme", f.nmakeTypeNane(String.class) );
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entity_1 View 1_C ccr.addFCRTOCCRAttri but eMappi ng(
new mil.navy.nps.cs.oom .fiomAttribute[]
{ f.makeAttribute(null, "Nane", fiom makeTypeNane(String.class)) },
systenC_Nane. copy() );

/! Register the translations

fiomaddTransl ation( testclasses. FCR Entity_1.ZZ Entity_1_View 1_A cl ass. get Nane(),
testcl asses. CCR SystemA 1_View 1_A. SystemAlVi ewlA. cl ass. get Nanme(),

testcl asses. Transl ations.testclasses FCR Entity 1 ZZ Entity_1 View 1l A testclasses_CCR System

A 1l View 1 A SystemAlVi ewlA. cl ass.getNane() );

fiomaddTransl ation( testclasses. FCR Entity_1.ZZ Entity_1_ View 1_B.cl ass. get Nane(),
testcl asses. CCR SystenB_1_View 1_B. Syst enB1Vi ewlB. cl ass. get Nanme(),

testcl asses. Transl ations.testclasses_ FCR Entity 1 7ZZ Entity_1 View 1l B testclasses_CCR System

B 1 View 1l B SystenBlVi ewlB. cl ass. get Nane() );

fiomaddTransl ation( testclasses. FCR Entity_1.ZZ Entity_1_ View 1_C. cl ass. get Nane(),
testcl asses. CCR SystenC 1 _View 1_C. SystenClVi ewlC. cl ass. get Nanme(),

testcl asses. Transl ations.testclasses_FCR Entity_1 ZZ Entity_1 View 1 C testclasses_CCR System

C 1 View 1_C SystenClVi ewlC. cl ass. get Name() );
}

] *x
* Class to hold test data.
*/
class ZzzTestData_test_translationDetermnation_1 {
FIOM fiom
CCR target CCR;
testclasses. FCR Entity_1.ZZ Entity_1 View 1_A srcFCRI nstance;
testcl asses. CCR SystemA_1_View 1_A SystemAlVi ewlA srcCCRI nst ance;
FCRI nst ance dst FCRI nst ance;
CCRI nst ance dst CCRI nst ance;
CCR[] destCCR;
ZzzTestData_test _translati onDeterm nation_1() throws Exception {
fiom = ooni Db. newrl OM "FI OM 1");
createTest FIOMfiom;
Translator trans = new Translator( fiom);

String sourceSystenmNane = "SystemA";

URL nsURI = new URL(
testcl asses. CCR SystemA 1_View 1_A. SystemAlVi ewlADescriptor()). get NameSpaceURI ());

String xm String = "<?xnm version=\"1.0\"?>"

+ "<SystemA 1 View 1 A>"

+ " <NanmeOf (bj ect >Syst emA Nanme</ NameOf Cbj ect >"
+ " <PST>"
+ " <Mont h>01</ Mont h>"
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+ " <Year >2001</ Year >"

+ " <Day>31</ Day>"

+ " <Hour >01</ Hour >"

+ " <M nut e>59</ M nut e>"

+ " <Second>0. 0</ Second>"

+ " </ PST>"

+ " <String_1_part_1> part 1</String_1_part_1>"
+ " <String_1_part_2> part 2</String_1_part_2>"

+ "</ SystemA 1_View 1_A>"
Byt eArrayQut put St ream out = new Byt eArrayQut put St rean{ 5000) ;
Witer w = new QutputStreamWiter(out);
w.write(xm String);
w. flush();
srcCCRI nst ance
= testclasses.CCR SystemA 1 _View 1_A. SystemAlVi ewlA unnarshal (new | nput StreanReader (

new Byt eArrayl nput Stream(out.toByteArray()) ));

I nput Streamin = new ByteArrayl nput Strean{ out.toByteArray() );

Transl at or Sourcel nfo srcinfo =
trans. creat eSourcel nfo( sourceSystenName, nsURI, in );

String destSystem = "SystenB";

//-- determ ne the possible destinations
dest CCR = trans. findDestinations( srclnfo, destSystem);
Arrays. sort (dest CCR);
srcFCRI nst ance
= (testclasses. FCR Entity_1.ZZ Entity_1 View 1_A) srclnfo.get FCRI nstance();
target CCR = dest CCR[ dest CCR. | engt h- 1] ;
Abstract Transl ati on dst Transl ation =
(Abstract Transl ati on)
Cl ass. forName(fiomfindTransl ati on( target CCR get FCR(). getJavaC assNane(),
t ar get CCR get JavaCl assName() )).new nstance();
//-- load the class definition for the target FCRI nstance
Cl ass dst FCRI nstanceC ass = (d ass) d ass. f or Name(t ar get CCR get FCR() . get Javad assNane());
/l-- performa shallow copy of srcFCRInstance into a new object
dst FCRI nst ance
= FCRI nst anceHel per. cl one( srclnfo.get FCRI nstance(), dstFCRInstanceCd ass );
//-- final translation
dst CCRI nst ance
= dst Transl ati on. t oCCR( dst FCRI nstance );
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}
| **
* Class to hold test data.
*/
class ZzzTestData_test_translate_1 {
FI OM fiom
I nput Stream i n;
String sourceSyst enNane;
String destinati onSystenNane;
URL nsURI;
String nameOf Obj ect = "The Nane";
ZzzTestData_test _translate_1( ) throws Exception {
fiom = oomni Db. newrl OM "FI OM 1");
createTest FIOMfiom;
sour ceSyst emNane = "SystemA";
destinati onSyst enNanme = "SystenB";

nsURI = new URL( (new
testcl asses. CCR SystemA_1_View 1_A. SystemAlVi ewlADescriptor()).get NaneSpaceURI ());

String xm String = "<?xml version=\"1.0\"?>"

+ "<SystemA 1 _View 1_A>"

+ " <NameOr bj ect >" + nameOf Obj ect + "</ NameCOf Obj ect >"
+ " <PST>"

+ " <Year >1999</ Year >"

+ " <Mont h>01</ Mont h>"

+ " <Day>31</ Day>"

+ " <Hour >01</ Hour >"

+ " <M nut e>59</ M nut e>"

+ " <Second>0. 0</ Second>"

+ " </ PST>"

+ " <String_1_part_1> part 1</String_1_part_1>"
+ " <String_1_part_2> part 2</String_1_part_2>"

+ "</ SystemA 1 View 1_A>"
Byt eArrayQut put St ream out = new Byt eArrayQut put St rean{ 5000) ;
Witer w = new QutputStreamWiter(out);
w.write(xm String);
w. flush();
in = new ByteArrayl nput Streanm out.toByteArray() );

}
testcl asses. CCR SystenB_1 View 1 B. SystenB1lVi ewlB unmarshal (I nput Stream in)

throws Unmarshal Exception {
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}

/**

testcl asses. CCR SystenB_1_View 1_B. SystenBlVi ewlB result =
(testcl asses. CCR SystenB_1_View 1_B. Syst enB1Vi ewlB)
CCRI nst ance. unmar shal (t est cl asses. CCR SystenB_1_View_1_B. Syst enB1Vi ewlB. cl ass,

return result;

* Class to hold test data.

*/

class ZzzTestData_test_translati onDeterm nati on_NO DESTI NATI ON {

Fl

OM fiom

CCR t arget CCR;

testclasses. FCR Entity_1.2ZZ Entity_1 View 1_C srcFCRI nstance;
testcl asses. CCR SystenC 1 _View 1 _C. SystenClVi ewlC srcCCRI nst ance;
FCRI nst ance dst FCRI nst ance;

CCRI nst ance dst CCRI nst ance;
CCR[] destCCR;

/1- constructor
ZzzTestData_t est _transl ati onDet ermi nati on_NO _DESTI NATI ON() throws Exception {

testcl

fiom= ooni Db. newl OM "FI OM 1") ;
createTest FIOMfion);
Translator trans = new Translator( fiom);

String sourceSystenNanme = "SystenC';

URL nsURI = new URL(
asses. CCR SystenC 1_View 1_C. SystenC1Vi ewlCDescriptor()).get NameSpaceURI ());
String xm String = "<?xm version=\"1.0\"?>"

+ "<SystenC 1 View 1 _C"

+ " <Nanme>Syst enC Nane</ Nanme>"

+ " <Ti me>19990102282359</ Ti me>"

+ "</ SystenC 1 _View 1_C"

Byt eArrayQut put Stream out = new Byt eArrayQut put St rean(5000) ;
Witer w = new QutputStreamWiter(out);

w.write(xm String);

w. flush();

srcCCRI nst ance

in);

(new

= testclasses.CCR SystenC 1_View 1_C. SystenClVi ewlC. unnar shal (new | nput StreanReader (
new Byt eArrayl nput St ream(out.toByteArray()) ));

I nput Streamin = new ByteArrayl nput Strean{ out.toByteArray() );
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Transl at or Sourcelnfo srclinfo =

trans. creat eSourcel nfo( sourceSystenName, nsURI, in );

String destSystem = "SystenB";

dest CCR = trans. findDestinations( srclnfo, destSystem);

}
} /lclass ZzzTestData_test_transl ati onDeterni nati on_NO _DESTI NATI ON

/**

* Tests the conversion of a XML docunment into the destination FCRI nstance of
* the destination systemusing the translation determ nation algorithm
*/

public void test_translationDeterm nation_1_A() throws Exception {

ZzzTestData_test _translati onDeterm nation_1 test Dat a = new
ZzzTestData_test _translati onDeterm nation_1();

assert True( testData.target CCR get CCRNane().equal s( "SystenB 1 _View 1_B" )
)
}
[ *x
* Tests the conversion of a XML docunent into the destination FCRI nstance of
* the destination systemusing the translation determ nation algorithm
*/

public void test_translationDeterm nation_1_B() throws Exception {

ZzzTestData_test_transl ati onDeterm nation_1 test Dat a = new
ZzzTestData_test_transl ati onDeterm nation_1();
assert True( t est Dat a. sr cFCRI nst ance. get Narme( ) . equal s(
t est Dat a. sr cCCRI nst ance. get NameOf Obj ect () )
)
}
/**

* Tests the conversion of a XML docunment into the destination FCRI nstance of
* the destination systemusing the translation determination algorithm
*/

public void test_translationDeterm nation_1_C() throws Exception {

ZzzTestData_test_transl ati onDeterm nation_1 test Dat a = new
ZzzTestData_test _translati onDetermi nation_1();

testclasses. FCR Entity_1.ZZ Entity_1_View 1 B dst FCRI nstance
= (testclasses. FCR Entity_1.ZZ Entity_1 View 1 B)testData. dst FCRI nst ance;
assert True( dst FCRI nst ance. get Nane() . equal s(t est Dat a. srcFCRI nst ance. get Narme())
)i
}
IET
* Tests the conversion of a XML docunment into the destination CCRInstance of

* the destination systemusing the translation determ nation algorithm
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*/

public void test_translationDeterm nation_1_D() throws Exception {

ZzzTestData_test_transl ati onDetermi nation_1 test Dat a =

ZzzTestData_test _translati onDeterm nation_1();

testcl asses. CCR SystenB_1_View_1_B. Syst enB1Vi ewlB dst CCRI nst ance

= (testclasses.CCR SystenB_1 View 1 B. SystenBlVi ewlB) testData.dst CCRI nst ance;
assert True( dst CCRI nst ance. get Bi gNane() . equal s( "SystenB: "

t est Dat a. srcFCRI nst ance. get Nanme() )
)
}
[ *x
* Tests the conversion of a XML docunment into the destination FCRI nstance of
* the destination systemusing the translation determ nation algorithm
*/

public void test_translationDeterm nation_1_E() throws Exception {

ZzzTestData_test _translati onDeterm nation_1 test Dat a =

ZzzTestData_test _translati onDeterm nation_1();
assert True( testData.destCCR |l ength==1);
}
[ *x
* Tests a no suitable destination case, source systemis SystenC.
*/
public void test_translationDeterm nati on_NO DEST_1() throws Exception {
ZzzTestData_t est _transl ati onDet erm nati on_NO _DESTI NATI ON t est Dat a
= new ZzzTestData_test_transl ati onDetermni nati on_NO DESTI NATION ();
assert Equal s( 0, testData.destCCR length );

| *%
* Tests that the code skel eton generated by the generator is valid.
*/
public void test_toCCRInstance() throws Exception {
FI OM fi om = oomi Db. newFl OM " New Fi Ont') ;
Translator trans = new Translator( fiom);
String sourceSystenNanme = "TheSource";

URL nsURI = new URL( "http://testing.123.com" );

fiomaddTransl ati on( testclasses.|temclass. get Nane(),
testcl asses. I nvoi ce. cl ass. get Nane(),
testcl asses_Item _testclasses_lnvoice. cl ass. get Name() );
CCR ccr = fiom newrE("FE") . newChil d("Child")
.creat eRoot FEV("root FEV').createFCR("fcr")
. NewCCR( sourceSystemNane, "CCR', nsURl );

ccr. set JavaCl assName( testcl asses. | nvoice.cl ass. get Name() );
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ccr. get FCR() . set JavaC assNanme( testcl asses.|tem cl ass. get Name() );

String xm String = "<?xm version=\"1.0\"?>" +

"<item 1d=\"0.9.3\" InStock=\"true\" Category=\"Open Source Project\"
xm ns=\"http://castor.exol ab. org/ Test/ | nvoi ce\ "><Quantity>1</ Quantity><Pri ce>100. 00</ Pri ce></i

tems";

Byt eArrayQut put St ream out = new Byt eArrayQut put St rean{ 5000) ;
Witer w = new QutputStreanWiter(out);

w. write(xnm String);

w. flush();

Item item = I'tem unmar shal (new I nput St r eanReader (
Byt eArrayl nput Strean{out.toByteArray()) ));

Input Streamin = new ByteArrayl nput Strean{ out.toByteArray() );

I nvoi ce ccrinstance = (lnvoice)trans.toCCRI nstance( ccr, item);

assert True (ccrlnstance!=null);

|l assert Equal s( "category: " + category , itemgetCategory() );

[ *x
* Tests the one-step conveni ence nmethod: translate().
*/
public void test_translate_1() throws Exception {
ZzzTestData_test _translate_1 testData = new ZzzTestData_test_translate_1();
Translator trans = new Transl ator(testData.fiomn;
Byt eArrayQut put Stream out = new Byt eArrayQut put St rean(5000) ;
trans.transl ate( testData.sourceSystenNane, testData.nsURI, testData.in,
t est Dat a. dest i nati onSyst emNane,
out );

I nput Streamin = new ByteArrayl nput Strean{out.toByteArray());

testcl asses. CCR SystenB_1_View 1_B. SystenB1Vi ewlB dest | nstance = testData.unmarshal (in);

assert Equal s( dest| nstance. get Bi gNane(),

"SystenB: " + testData.namef Object );
}

} //public class ZzzTest_Transl ator extends Test Case

/1 9%8% begi n i nmport
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/'l -- Enter your additional inports here.

/1 %% end i nport

cl ass testcl asses_ltem _testcl asses_Custoner
m | . navy. nps.cs.oom . fiom Abstract Transl ati on {

/19%% begin fields
/1 -- Enter your customfields here.

/1 %6 end fields

protected testclasses_Item testclasses Customer ( ) {
/1 %% begi n met hod_body -- Enter nethod body bel ow
init( testclasses.ltemclass, testclasses.Custoner.class );

/1 %% end met hod_body

public java.lang. String ccrToFcr_category ( java.lang. String phone ) {
/1 %% begi n met hod_body -- Enter nethod body bel ow
return “category: " + phone;

/1 %% end met hod_body

public java.lang. String fcrToCcr_phone ( java.lang.String category ) {
/1 %% begi n met hod_body -- Enter nethod body bel ow
return "phone: " + category;

/1 %% end met hod_body

ext ends

public ml.navy.nps.cs.oon .fiomCCRI nstance toCCR ( ml.navy.nps.cs.oom.fiom FCRInstance

fcrinstance ) {
/1 %% begi n met hod_body -- Enter nethod body bel ow
testclasses.Itemobj = (testclasses.ltem) fcrlnstance;

testcl asses. Custoner result = new testclasses. Custoner();

resul t. set Phone(fcrToCcr_phone(obj. getCategory()));

return result;

/1 %% end met hod_body

public ml.navy.nps.cs.oon .fiomFCRI nstance toFCR ( ml.navy.nps.cs.oom.fiom CCRI nstance

ccrinstance ) {
/1 %% begi n met hod_body -- Enter nethod body bel ow
testcl asses. Custoner obj = (testclasses. Custoner) ccrlnstance;

testclasses.Itemresult = new testclasses.ltenm();
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resul t. set Cat egory(ccr ToFcr_cat egory(obj . get Phone()));

return result;

/1 %% end met hod_body

/1 %% begi n et hods
/1 -- Enter your custom nethods here.

/1 %% end met hods

/| %6 begi n i mport
/1 -- Enter your additional inports here.

/1 9%% end inmport

cl ass testclasses_|tem testclasses_| nvoice ext ends

m | . navy. nps.cs.oom . fiom Abstract Transl ati on {
/1 9%% begin fields
/1 -- Enter your customfields here.

/1%6end fields

protected testclasses_Item testclasses_Invoice ( ) {

/1 %% begi n met hod_body -- Enter nethod body bel ow

init( testclasses.ltemclass, testclasses.|nvoice.class );

/1 %% end met hod_body

public java.lang. String ccrToFcr_category ( java.lang.String carrier ) {

/1 %% begi n met hod_body -- Enter nethod body bel ow
return "category: " + carrier;

/1 9% end met hod_body

public java.lang. String fcrToCcr_shi ppi ngMet hod_carri er
/1 %% begi n met hod_body -- Enter nethod body bel ow

return "carrier:

/1 %% end met hod_body

+ category;

public ml.navy.nps.cs.ooni.fiom CCRI nstance toCCR (
fecrinstance ) {
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/1 %% begi n met hod_body -- Enter nethod body bel ow
testclasses.Itemobj = (testclasses.ltem fcrlnstance;

testcl asses. I nvoice result = new testclasses. | nvoice();
resul t. set Shi ppi ngMet hod( new Shi ppi ngMet hod() ) ;

resul t. get Shi ppi ngMet hod() . setCarrier(fcrToCcr_shi ppi ngMet hod_carri er (obj.getCategory()));

return result;

/1 9%8% end met hod_body

public ml.navy.nps.cs.oon.fiomFCRI nstance toFCR ( ml.navy.nps.cs.oon.fiom CCRI nstance
ccrlinstance ) {

/1 9% begi n met hod_body -- Enter nethod body bel ow
testcl asses. I nvoice obj = (testclasses.|nvoice) ccrlnstance;

testclasses.Itemresult = new testclasses.ltenm();

resul t. set Cat egory(ccrToFcr_cat egory(obj . get Shi ppi ngMet hod().getCarrier()));

return result;

/1 %% end met hod_body

/1 %8 begi n et hods

/1

-- Enter your custom nethods here.

/1 %% end net hods
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